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SCIENTIFIC MERIC N American of June 6th, 1908, which will well repay had been prevented from perpetuating the Juke 
: ‘ A A careful consideration at the present time. family. Not only would the State have been spared 
Founded 1845 the necessity of supporting one thousand defective 
NEW YORK, SATURDAY, JUNE 10, 1911 Serious but not Alarming persons, morally and physically incapable of per- 
‘ { forming the functions of citizenship. but Amerie; 
. HE voleanic nature of the geological forma- i — 
, he ° ‘ manhood would have been considerably better off 
tion of the range of hills through which the , “a, 4 
' ( nd society would have been free from one. taint 
great Culebra cut is being excavated is causing | : 
r rmvy engineers the Isthmus a great deal a 7 : . : 
Subscription Rates : Instances such as these are not isolated. Ever 
trouble, and is adding a considerable sum to : 
; ; since the late Sir Francis Galton gave us his science 
ost of the Panama Canal. When th French, 
. of | igenics, which in its most literal sense me ins 
nder De Less ps, some twenty-five vears ago com . 
: ae good breeding,” the scientitic students of mankind. 
d to bite their w iv into the Culebra dis de. . 1 
3 , ; the directors of insane asylums and hospitals. crim- 
The Scientific American Publications wert t once confronted with the del 1s ind | ] -| satis | | ] 
ae ae inologists the world over, have een compiling 
P xpense nvolved in the slid ng ot the hillside into 1 
. ; ; statistics to show not only the danger of permitting 
it exca ite cut. the materia ich nove 4 , 
tl ’ ted t I} terial which moved 5 
. : : the marriage of criminals, lunaties., and the physi- 
i down was cor iposed mainly of the mass of elay . reve 
. : cally unfit, but the effect upon mankind rhus, 
‘ bank dra which overlaid the surface of the slope s, and it was . : 
: + helief et] Ey ; ; tl belie Prof. Karl Pearson, Galton’s ablest disciple, has 
by i re rehie or the french, as was also it relic "i . 
Munn & Co., Inc., 361 Broadway, New York . e é late. that driven home the necessity of the scientific study of 
or our mer n engineer i i iter i a : ‘ 

' - the human race in many a telling statistical com- 
i sted when the cutting had been carried down to the ne ey eee ee ee 
" t Ds ; : parison and monograph. He has shown that in 

it f t tions will firmer, underlying rock, there would be no further : ; f 
; . ae ts Genk aa a dll Mees ss Great Britain 25 per cent of the population (and 
\ ' f rouble rom 1s source. P . 
‘ , that the undesirable element in England) is_pro- 
Unfortunately, the rock has proved to be so badly i ; ; pis 
6 bail lil f "Gy feRperr Tage esate te ducing 50 per cent of English children, and that if 
} : fo ms “al ha dane sasunetel issured and generally of such an unstable characte 
‘rf Ss journ s to record accurately : this goes on unchecked, national deterioration and 


and in simple terms, the world’s progress in scientific 


j 


kKnowledade nad ement. It seeks to 


re adabl« 
tood, as to set forth and emphasize the 


ndustrial achiet 


pres nt this information in a form so and 
readily unders 
inherent charm and fascination of science. 


National Archives in Danger 


I it were to be shown that the national archives 
ot the ln d States, including the original 
Declaration of Inde pe ndence ind the Consti 
tution, were in danger of destruction, and that they 
ould = be ren nably protected by the expe nditure 
of a sum of ten thousand dollars, one would think 
that no time would be lost in taking this very 
economical step for their protection. 
It is a fact that not merely these priceless docu 
ents, but ! re collection of others of s« ircely 
less il it present irranged on wooden 
hely wooden wall-cases, at the Department of 
Stat whey case of a fire, they might quickly 
hare the i of the State documents in the recent 
fire at the Capitol at Albany, and be wiped out 
ot tence 
It ilso true that in spite of the fact that the 
per if th locuments has over and over again 
been bro lit { the ittention of Congress, ind that 
reiterated ?f t been made for the petty 
ipp riat i s necessar tor | r protec 
tic Nat gislature thus far has done 
otl 
l'} t ! u th r whose serio 
I overestimate 1 was brought 
na recent ‘ f the New 
Yor! fin ‘ journal. in v w ot tl iniqu 
< r t é rds, cannot be far from the 
t tl l ! g them s the most wonderful 
st Vili il collect n ft documents n ill 
f rid 
( tt rwise when it includes, in addition 
| g i ment of the Declaration of Ind: 
enden nd f the Constitution of the l'nited 
stat I vin original records The Articles 
oft ¢ ntedera n of the Colonies, ind ill the other 
! rs t I formation of the Government; 
ei s of ! olumes of the laws of the I nited 
states includ ng ill the bills passed by Congress 
and signed by the President since the beginning 
the Government; the original documents of the 
treaties of the United States, 559 in number, among 


which $ neluded the treaty of peace made with 


of the War of the 


ind, 


Re volution ;: 


sor thirty velumes of the records papers of 
volumes of 


iffairs, ete. 


number of 


( ontinental Congress: a 


papers of Franklin, relating to toreign 


rl} ippropriation of ten thousand dollars will 
serve to renlac the wooden wall-cases with cases 
of steel, mad is nearly fire proot is possible 


Dhese will serve te give the records a certain measure 


of safety until the completion of the new building 
which the St Department will occupy in four or 
five vears’ t n which will be a fire and burglar 
prool vl ) t pecially for the safe keeping 
tional he ritage. 
iinst fire risk, would it not 
be w t 1 future cords of this kind 
g y t, the slow hand 
de} dence is al 
| 1 pure 
ri ’ I tically 
Dr 
\\ 
() 


that it has refused to 


which the 


hold the angle of slope at 
being cut. <As_ the 
of material, 


canal is excavation 


has gone down, huge masses many 


acres in extent, have started to slide, generally 


underlying stratum where friction was 
task of holding the 


upon some 
superincumbent 
The 


miles, and 


unequal to the 


weight against the pull of gravity. Culebra 


cut extends for a distance of about nine 
at present over a score of slides are in motion, nore 
half of these 
fourth of the total length of the cut shows 


and is either moving or liable 


than one being of considerable size. 
Over one 
evidence of inst ibility 
to move before the work is done. 


The 


its area, 1S the one at 


take account of 


which 


largest of the slides, if we 


Cucaracha, ilready 


has a total surface area of about 50 acres. This 
is the slide which caused the French so much trouble. 
Since American occupation, over two million cubic 


vards have been removed, and there is a possibility 


that another two million cubic yards must be 
handled before the slope has re ached an angle of 
repose Near Gold Hill are two other slides, with 
1 total area of about 35 acres, from which three 
million cubic yards have already been taken, and 


where at least another two million cubic 5 irds must 
be removed. 


As the cut is « 


will, of 


irried down to its final depth, 
Other 
existing slides will reach 
hillsid It is 


nitude the 


conditions course, be iggravated. 


slides will start, and 
slopes of the impos 


sible to predict to what mag present mov 


ments may ultimately attain as the cut is carried 


ind there is, of course, some possi 


down to grade 
bility that portions of the cut which are now stable 
By the 


removal by steam 


will ultimately give w iV. present methods 


oft excavation ind shovel and 


work train, the cost of getting rid of the slides is 
tbout 50 cents a cubic yard. Colonel Goethals, in 
estimating the cost of completing the canal, mad 
t liberal allowance—if we remember rightly, about 


six million dollars—for the removal of slides. 


presented is serious, but not 
fact that the 


cases caused the 


I'he problem 


ilthough the 


larming; pressure trom 
the sides has in rock at the 


bottom of the cut to bulge upward, comes pretty 


some 


near to being alarming. The trouble will be miti 
gated, in all probability, by impounding the water 


as possible, and so flooding the 
pressure of the water will tend 
Moreover, it then be 
floating dredges, 


as early 
The 


to preserve equilibrium. 


at Gatun 
Culebra cut. 
will 


remove the slides by 


material, about one-third of the 


possible to 
it a cost, for loose 
present cost. There is nothing for it but to keep 


removing the slides as they come in. It is not 
that they 


ilthough floating dredges may 


probabl will delay the completion of 
the canal, 
be maintained in the 


ifter the 


have to 


Culebra cut for some time 


opening of the canal. 


The Science of Breeding Better Men 
DA JUKE 


is known to anthropologists as 


the mother of criminais.”’ From her there 
were directly descended one thousand two 
hundred persons. Of these, one thousand were 
criminals, paupers, inebriates, insane, or on the 
treets Chat heritage of crime, disease, inefficiency 
nd immorality cost the State of New York about 
1 million and a quarter dollars for maintenance 
directly. What the indirect loss was in property 
tolen, in injury to life and limb, no one can 
ite 
Sup) that Ada Juke or her immediate children 


degeneracy must inevitably result. 
Galton originally worked only with statistics, and 
in his capable they powerful 
After he had enunciated the principles of 
Mendel’s law of he redity 
problem. 


hands, proved a 
we apon. 
Eugenics, was re- 


and applied to the Imperfectly 


vived 
understood as that law may be as yet, nevertheless 
it enables us to prophe sv with considerable accuracy 
what the offspring of animals, plants and human 
beings may be, not only in the next generation, but 
in generations to come. Mendelian principles have 
no doubt long bee n followed by profe ssional inimal 
breeders in an empirical way, but only within recent 
years have enough data been accumulated to show 
that they apply with equal force to human beings. 


We know about the 


have enough from 


enough laws of heredity, we 


statistics insane asylums and 
we have enough genealogies, to show that, 


able 


race as we improve the breed of guinea 


prisons, 


although we directly to improve 


the human 


may not be 


pigs, rabbits or cows, because of the rebellious spirit 


of mankind, vet the time has come when the law- 


maker should join hands with the scientist, and at 


least check the propagation of the unfit. Prizes 
have been offered to crack trotters for beating their 


own record, $10,000 for a fifth of a second, all for 
the purpose of evolving a precious two-minute horse. 
offered for 


intellectu 


that 


Yet we hear of no prizes which are 


much worthier object, the physically and 


ally pertect man. 


Fortunately the need of intelli 


gent | ome 


gislation on the subject is being driven 
bv scientific men and Eugenic associations here and 


tbroad. The Eugenics laboratory founded by Sir 


Francis Galton and the American Breeders’ Asso- 


ciation have done much to clear away the popular 


prejudices inevitably encountered in such education il 
ground for legislative 


work and to prepare the 


action. Some States have alre ady passed laws that 
show an appreciation of the situation. 
The proper attitude to be taken toward the per- 


types is which has been 


petuation of poor that 


attributed to Huxley. We are sorry tor you, he 


iS reported to have said; we will do our best for 
vou (and in so doing we elevate ourselves, since 
merey blesses him that gives and him that takes), 


but we deny you the right to parentage. You may 
live, but you must not propagate.” 
The absurdity of legislation to cure social evils 


without scientific facts to base that legislation upon, 


is no more apparent than in the disposal of the 
insane. In Wethams’s “Family and the Nation,” it 
is stated: ‘According to the mid-Victorian concept, 


a man was either sane or insane quite mad or com- 
pletely cured. How he 


pletely he was cured, were not taken into considera- 


became mad, how com- 


tion.”” It is not enough to take care of an insane 
man. To discharge him after a period of a few 
months or a few years. and brand him as cured, 
when his whole family history points to the fact 


that he is a hereditary epileptic or lunatic, and to 
place no barriers in his path when he attempts to 
marry, is statesmanship of the poorest order. 

[f the “‘well-born 


acquire 1 


will 


will not cease to mean 


Eugenist has his way, 


new meaning. It 
descent from a proud and noble race that has accom- 


ilso ° 


things in*the past, but it will 


that race is 


plished ore it 


mean that the stock descended from 
composed of men and women who will live up to 
its traditions, who wili have that pe rfect phy que 
ind stable mental Maudsley, 
that most literary and philosophical of psychiatrists, 


calls the 


organization which 


highest sanity.” 
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The Paris-Rome-Turin Aeroplane Race 
Description of the First Two Stages of the First Great European Circuit 


inauguration 
first 


XN OMING a week after the disastrous 
ha the Paris-Madrid race, the start of the 


ereat European circuit aeroplane race was keenly fol- 
lowed by all aviation enthusiasts in Europe and 
America. This circuit, which was organized by the 
petit Parisien, is for prizes amounting to $100,000. 
It is a go-as-you-please race, the aviators having 
from May 28th until June 15th in which to cover the 


1,300 miles. The race 
Paris to Nice being 
kilometers (537 miles) with 
Dijon, Lyons, and Avignon. The 
Nice to Rome—600 kilo- 
stopping points at Genoa 
stage the aviators ex- 


distance of 2,095 kilometers, or 
three stages, the first 


of 865 


is in from 


over a distance 
recording stations at 

from 
—with 


second stage extends 
(372 miles) 


and Pisa. In the last 


meters 


9:02 A. M. 
Brignoles and was 
flight at 2:45 
When he 
hear- 


Bue Lieut. 


Conneau 


from Monday morning at 
had trouble at 
descend. He resumed his 
and landed at 
Nice he 
ing some cannon shots and spying a fire in the cen- 


motor 
obliged to 
Pr. 

reached 


Frejus en route. 


was at a great elevation, and, 
ter of the aerodrome, he was able to locate the latter 
and descend from the heavy rain clouds. He reported 


terrific and violent wind gusts at Frejus, where he was 
tossed about like a straw and was in constant danger 
from 4,500 to 6,000 


weakened when he was 


of capsizing. He was flying at 
feet. At one time his motor 
combating the wind, and he 


and make 


was obliged to descend 


immediately repairs. An Italian aviator, 


Alassio, midway be- 


haps and was finally stalled at 
tween Nice and Genoa. Frey reached Genoa 
after 6:00 P. M. He left Avignon at 5:31 A. M 
excellent flight to Nice. He continued on 
immediately and succeeded in Italian 
city. Lieut. Conneau spent most of the morning 
tinkering with his motor at Nice. He finally set out 
and steered straight for Genoa, but was compelled to 
at Alassio. He left Alassio in a 
wind, but after traveling a few miles only, he 
back and remained over night. Kimmerling re 
mained at Brignoles most of the day endeavoring to 
get a satisfactory machine. He tried a new one and 
sent for more to Lyons. Vidart 
after wandering far 


shortly 
and 
made an 
reaching the 


descend vioient 


turned 


two arrived at 


Avignon from his 





to retrace their course up through the 
around to Turin 
The distance in 
this stas (391 

The start was made under perfect weather 
conditions at 6 A. M. on the morning of 
Sunday, May 28th. Of the twenty-one com- 
petitors, twelve were on hand at the start 
and despatched within an hour. M. 
Vedrines had not returned from Madrid and 
was consequently unable to start on Sunday. 
M. Roland Garros, who raced Vedrines with 
Paris-Madrid contest, was 
Buc. He 


pect 
central part of Italy and 
via Florence and Bologna. 


is 630 kilometers miles). 





were 


such vigor in the 


the first to cross the line at was 


closely followed by Lieut. Conneau, who, as 
in the other race, flew under the name of 
André Jeaumont. Both aviators used 


Blériot 
former and covered the 


latter passed the 
(401 
hours, as against 


monoplanes. The 
645 kilometers 
miles) to Avignon in 12% 
13 hours and 35 minutes required by Gar- 








Bathiat, on a Sommer monoplane, 
was obliged to stop at Frolois, near Dijon, 
on account of a storm. Weymann 
doned the race. 

Garros’s flight from Nice 
a continuous ovation. He 
bugles, cheers, and cannon shots, and when 
he reached enthusiasm of the 
people was almost indescribable. 
was the he landed on the 
of the King, the Casine di San Rosgore, at 
Pisa. The Frenchman was almost suffo- 
cated by the people, who covered him 
flowers and him off on 
shoulders in triumph. He said that he 
experienced extremely stormy weather and 
had several times been in danger of 
sizing. His physical condition after 
long flight seemed to be good. 

The morning of the fourth day, May 31st, 
Lieut. Conneau arrived at 


course. 
aban- 
to Genoa 


was 


was saluted by 


Genoa the 
The same 


“ase when estate 


with 
carried their 


had 


cCap- 


the 


Genoa at 6:59 








Conneau passed Garros on the 


(160 miles) and arrived there 


Lieut. 
way to Dijon 
at 11:21 A. M., having covered the distance 


ros. 


Lieut. Conneau of the French navy, who reached Rome first in his 


Blériot monoplane. He covered 900 miles in four days. 


A. M. After breakfasting, he 
once for Pisa over the 


started at 
Gulf of 
Genoa, he overtook and passed the warship 


Flying 








in 5 hours and 19 minutes. Garros arrived le 
at 11:40 A. M., after having required 5 
{0 minutes to cover the 160 miles. 
(105 miles from 
Conneau at 3:28 


hours and 
The 

Dijon) 
P. M. 
Avignon, 401 


next stop—Lyons 

was reached by 
After re-starting he finally arrived at 
miles from Buc, at 6:47 P. M 
arrived somewhat 
competitors met 


stated, 
Most of the 


Garros, as above 





later other 


“broke wood,” as the ex- 


M. Henri Molla, on 


with mishaps and 
pression is in aviation. 
a Blériot monoplane, and Herr Frey, on a 
Morane monoplane, finally reached Dijon 
about 7 P. M. The American aviator, Wey- 
mann, on his Nieuport monoplane, was 
especially unlucky. After two stops because 
trouble he 


near Troyes. 


of engine forced to descend 
in a field The propeller was 
broken and the machine was damaged, but 


was 


he was not injured. 
The 
were 


race the leaders 
more than 220 kilo- 
account of bad 
minor Lieut 
first to arrive at Nice, 


second day of the 


unable to make 
(126 
and 
was the 


meters miles) on 


weather many mishaps. 





Conneau 





“Victor Emmanuel,” whose saluted 


him, 


crew 
He arrived at Pisa at 9:10 without a 
mishap, but mistook the race course for the 
King’s estate, and made a_ bad 
hitting some of the hurdles. At 
ever, he had finished the repairs on his ma- 


landing, 
12:55, how- 


chine and was on his way to Rome. At 
Civita Vecchia he passed Garros, who was 
stuck there with a damaged machine. He 


arrived at Rome exactly three hours after he 
left Pisa. All Rome him, and the 
telescopes in the Vatican observatory 


awaited 


were 


the first to pick him out. He received a 
tremendous ovation, being picked up by the 
people and placed in an automobile beside 
the Mayor and the Prefect of Rome amid 


great cheering. The people even pushed the 
automobile along the streets. After 
ing his message from the President of the 
Municipality of Paris to Nathan of 
Rome, Conneau was overcome with emotion 
at his reception. 


deliver 


Mayor 





M. Garros secured an early start from 
Pisa, but at Civita Vecchia he met with a 
mishap, when only forty miles from Rome 





where he swooped dowr from the clouds at 
7:20 P. M., followed half an hour later by 
Garros. The former had been compelled to 
descend at one of the small towns near 
Nice. While he was re-filling his fuel tanks 
Garros passed overhead. Conneau immedi- 
ately jumped into his machine and started 
off in the blinding Meanwhile 


teeth of a rainstorm. 


Garros lost his way and was forced to descend, but 
Conneau managed te locate Nice and land without a 
mishap Herr Frey left Dijon at 4:16 A. M., and 
reached Lyons at 7:43. Kimmerling arrived at Dijon 
at 5:21 A. M. and left there at 6:01. He arrived at 
Lyons at 8:16 and left there at 9:05. He had a 


lively race with Frey to Avignon, where Frey arrived 
at 12:05 and his opponent at 12:08 P. M. Kimmer- 
ling had gained 17 minutes in the 105-mile flight, as 
he started 20 minutes after the German aviator. At 
5:15 P. M. Kimmerling, holding third place in the 
race, was obliged to land at Brignoles on account of 


motor trouble. Garros is reported as having bor- 
rowed a machine from Kuhling at Avignon, as his 
own was badly damaged. Vidart, when nearing 
Lyons, missed his way and landed at Grenoble, de- 


spite the fact that bombs were exploded to indicate 
Legagneux and Hanriot started after him 
in their monoplanes and succeeded in overtaking and 
directing him back to the city. Gaget abandoned the 
race at Dijon, and Landron, on a monoplane, started 


the way. 


Roland Garros, who arrived at Rome only an hour and 
a half after Conneau. 


Note the map holder and revolution indicator back ef the hood of the monoplane, 


THE LEADING AVIATORS IN THE PARIS-ROME-TURIN 


AEROPLANE RACE 


Signor Mannisero, broke the of his Blériot' 
when making a bad landing at Avallon, in the Depart- 
ment of Yonne. He attempted to repair his machine 
and resume his flight. Molia, between Dijon and 
Lyons, passed through a torrential downpour of rain 
which forced him .to descend at Barbieny, near 
Chalons-sur-Saone. He again half an hour 
later, but was enveloped in dense vapor caused by 
the brilliant sunshine after the rain. He struggled 
through the fog and finally made a violent descent 
on the race course at Villeurbanne, near Lyons. He 
was unhurt, although the wings of the machine were 
Molla immediately attempted to repair his 


guys 


started 


broken. 
machine. 

Garros also had difficulty in his trip from Avignon 
to Nice. He fell near Penas with a heavy shock. The 
guy wires of his Blériot were broken and the wings 
damaged, but another 
machine and resumed his flight at 3:16 P. M. 

The third day of the race, May 30th, Garros was the 
lucky aviator. He succeeded in reaching Pisa by 
nightfall, while Conneau met with a number of mis- 


yarros Managed to procure 


The machine was flying at a tremendous 
pace when it suddenly dove to the ground 
and was badly wrecked. He finally 
ceeded in repairing it, and he reached the 
Eternal City at 5:30 P. M 

Herr Frey reached early in the 

morning, but wrecked his machine 
alighting on the race track instead of the field where 
it was expected he would land. Lieut. Chevreau 
was one of the officers detailed to make the first stage 
of the flight from Paris to Nice, came to grief at 

Cuisery, near Lyons. He returned to that city 

automobile,to-secure new parts for his machine 

Lucca, who" was flying with a passenger, 

Lyons in the morning of the fourth day, after cover- 

ing 135 miles, it is said, at 741%4 miles an hour 

The fifth day, June ist, M. Vidart flew Nice 
to Genoa in a trifle over three hours. He continued on 
to Pisa, which he reached without mishap 

Pisa he forged ahead toward Rome, but was 

pelled to land at Cecina, after traveling only 35 miles 

The left wing of his machine was broken in alighting 

He was not hurt, but was obliged to return to Pisa 

for a new machine, which he procure in 

time to finish his flight to Rome on June 3rd. Kim- 
merling collided with a tree just as he was leaving 

Brignoles for Nice in the early evening of the fifth 

His machine was damaged and it is probable 


suc- 


Pisa 


when 


who 


in an 


Lieut. 


reached 


from 


From 
com- 


hoped to 


day. 


(Continued on page 578.) 
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Waterspouts 


Facts and Fictions Concerning Them 


upon this subject 
with the statement that the waterspout 
restrial congener, the tornado) 


to the widespread cyclone, or “low,” 


and to the tiny whirl of dust, dry leaves, and the iike 


over hot dry ground, on the other 


misleading All three phenomena are, to be 


For example, one commonly meets 
(like its ter- 
is precisely analogous 


on the one hand, 


This statement is 


sure, 


lower layer of air by conduction. If the air as a 
is tranquil, this layer may remain undisturbed 


for a time, 


whole 


constantly growing hotter, until at some 


particular point it suddenly upsets—upward—i. e 
rushes up to its natural level, in accordance with law 
of gravity, above the colder and denser layer to which 


the ground had not imparted its heat by conduction. 
At the surface of the 











ground the air flows in 
from all sides toward the 
point where upward movye- 
ment is in 
point that may be 
pared to the 
bottom of a 


progress; a 
com- 
vent at the 
wash basin 
water, 


(so-called 


discharging its 
Local “acci- 
dental”) circumstances pre- 
vent the inflowing air cur. 
rents from being exactly 
convergent, and a central 
whirl or 


sult? 


vortex is the re- 
In a cyclone the ro- 
tation of the wind around 
the vortex is always from 
right to left in the north- 
ern hemisphere, and vice 
versa in the southern, be- 
inflowing cur- 
deflected in a 
direction by the 


cause the 
rents are 
constant 

rotation of the earth In 
the dust whirl the paths 
of the air currents are so 
short that the 
effect of the 
tion is 


deflective 
earth's rota- 
insignificant in 
local 


comparison with the 








Waterspouts off the coast of New South Wales. 


After Russell.) 


vortices in the atmosphere, and inequalities of tem- 
perature are their primary cause; but the immediate 


forces at work in producing them are quite different. 


The great cyclones of middle latitudes—i. e 


of winds revolving around centers of low barometri 


pressure, and extending over areas of hundreds or 


thousands of square miles—are episodes in the east 


ward whirls of the whole atmosphere around the 


poles of the earth, and are evidently not due to ex- 


heating of the ground beneath them, since 


cessive 


they are more frequent and more intense in winter 


than in summer. Just how they are produced and 


maintained is one of the great moot questions of 


physics and meteorology. On the other hand, the 


little whirls so often seen on a dusty road, for ex- 


ample, result from an unstable condition of the air 


immediately over the ground. On a warm sunny day 


the ground becomes intensely hot, and heats the 


systems 


effects of topography, ete 
and hence 
turn 
right and 


’ 
these whirls 
sometimes to the 


sometimes to 





] in the hemisphere. From the foregoing 
paragraph it will be seen that the dust whirl and the 
no means identical phenomena, differ- 


What shall we say of spout 


Same 


cyclone are by 
ing only in magnitude 
phenomena? 

The latter 


and tornadoes 


term includes 


In French they are all called 7?) 


waterspouts, landspouts, 


ombes 


(from the Italian tromba, a trumpet, or the Spanish 
trombo, a top, in allusion to their visible form). 
There is no essential difference between the water- 


spout and the landspout; in both the visible “spout” 
is a mass of water vapor, the condensation of which 
is due to the expansion of moist air under the dim- 
inished pressure within a vortex in the atmosphere; 
but in the landspout this vapor is mingled with dust 
and other terrestrial objects sucked up by the spout 
from the surface over which it The term 


passes 


(Continued on page 577.) 























A group of waterspouts on the Mediterranean. 


mage June 27th, 1827, From a contemporary lituograph, 


(Reproduced in Das Weltall,) 
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‘“Mad Dogs’’ and Hydrophobia 


Rabies Before and After Pasteur 


By John B. Huber, A.M., M.D. 


























Preparing the emulsion for the inoculation of sheep to be immunized against rabies. Administering the Pasteur treatment at the New York Pasteur Institute. 





N order to appreciate justly the mighty medicine. And to the memory of Dr. Paul 
(A Ce on Hee Gibier, who established the Pasteur Inst 
tute in New York city, and to Dr. Georg 
G. Rambaud, its present head, is due a 
knowledgment for the introduction of the 


that had its inception in the genius of 
Pasteur, one must compare the human suf- 
ferings endured through the ravages of dis- 
eases which he demonstrated to be prevent- prophylactic treatment of rabies in this 
able with the alleviation of such suffering 
that has been achieved since his day. 


country. 
How effective is such prophylaxis? Look 
All the world’s great scourges—smallpox, first into the past 


cholera, bubonic plague, malaria, yellow Hydrophobia is as old as human his 


fever, tuberculosis, meningitis, diphtheria— tory. From the mass of material on this 


how wonderfully have their terrors been subject, we note that Lusruta nin n 
mitigated; how obvious is it now that such turies before Christ described how dogs, 
diseases can be eliminated from human ex- jackals, foxes, wolves, bears gel ! 
perience if the pillar of fire that has been came rabid, foaming at the mouth, which 
raised by the science of Pasteur and Koch remained open, saliva flowing from 


should be but steadfastly and faithfully fol- “their tails hang down; they do not see o1 


lowed hear well; they snap and bite at one an- 
Rabies, or hydrophobia, is one of these in- other, and thus communicate the malady to 
fections—and among the most dreadful be- their fellows.” Plutarch (admittedly not 
cause of the intensity of its symptoms the most scientific of observers) relates that 
However, as compared with other ills to rabies was first observed in men in the days 
which man is subject, it has fortunately of the Asclepiadw, the earliest know 
been rare in human experience. On this ac- physicians. Homer described Hector as a 
count it has been given rather less atten- “raging dog.” That fable about Actaeor 
tion than those diseases which have in the having been torn to pieces by his own d 


past decimated cities and wiped whole towns at the behest of the chaste Diana é 


and villages out of existence. And yet a seem to need revision in the light of mod 


consideration of hydrophobia is, apart from ern science; probably the hunter was torn 


its tragic features, of peculiar interest, since to pieces, but this by reason that his dogs 


it was the first disease upon which Pasteur had turned rabid. At least a dozen an- 














worked, in the evolution of the principles of cient writers referred to rabies Deme- 
prophylaxis which are now the firmly es- — critus (the laughing philosopher, who 
tablished ground work of all preventive Pasteur, who discovered the modern method of treating hydrophob ia. traveled extensively) not unnaturally con- 









































Examining under the microscope stained slides made Sheep immunized against rabies at Dissecting out the special portion of the brain of 
from pieces of the brain of a dog suspected of rabies. the New York Pasteur Institute. a dog to be examined under the microscope. 


INCIDENTS IN THE HISTORY AND PRESENT PRACTICE OF PASTEUR’S TREATMENT FOR RABIES 
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i ibie ' I was a There is certainly an unfortunate tendency among objectionable; a better way is if possible to substitute 
‘ ! | y citizens to deprecate the importance of hydro the mechanical suction apparatus. The wound must 
‘ t Spair phobia, on account of its comparative rarity How- immediately, after excision of the ragged edges, be 
i ) | f t I ie importance of a disease should be estimated cauterized with caustic potash or concentrated car.- 
! | vy , t by the number of its cases, but by its gravity and bolic acid; but even beyond twenty-four hours thig 
; . . a 719 lence There are again some misguided people measure may avail In view of the anxiety natura] \ 
iltogether the existence of such a disease under the circumstances, we should cauterize, even if ) 
d hobia No doubt not a few animals—and the diagnosis of true rabies is not positively assured, 
. , : 1742 no T f them valuable, though in no proportion to The inconvenience is negligible in the circumstances; 
i ; é iman liv placed in jeopardy—are unnecessarily ind the injection of cocaine in and about the wound 
los . st Ja Londo destroyed in the frenzy of popular excitement that should make the operation practically painless 
In 176 , ; fe ' ffered 1 ; wecompanies an outbreak of rabies. and which is much What proceedings are to be followed regarding the 
und \ yin P : gravated y the erroneous notions of the way a suspected animals? Boards of health should have 
shia and M ) , to 1789 aubid dog behaves authority to require all suspected animals to be turned | 
ue I i State ' A homel mongrel worried and kicked about over to them for observation; and they should provide 
) vas pand in rts ry gang of toughs; this, with the heat, the dust, the a place where such animals may be observed until 
Eu snd A , 7 ruuaia fro! 1810 to noise, the starvation and what not else, sends the death or recovery. On the death of such an animal 
led ‘ sman victir m poor beast scurrying through the streets Let this its head should be sent at once to a competent path- 
_— 7 , tta ib hid wolves n tiable creature in self defense bite some one. and ologist or to the nearest health department. Or its 
Pru 4 S54. rab 1imed 1.073 v forthwith a mad dog scare” is in full sway. The skull should be broken open, the brain and medulla 
® and 1847 there were in Austria ous anima ; then duly shot or battered to death removed, and placed in a jar containing alcohol and 
in this were the laboratory water, half and half; and this specimen may then be 
‘ , aa n England. N fi; tray and homeless and ownerless dogs, where sent to the laboratory, where within five minutes the 
( i ind Spa Bavaria had every yea ese unfortunate “companions of man,” if unclaimed, presence of the characteristic lesion may be demon- 
r canes total of 275,009 ould be put out of existence by humane methods strated. A rabid animal should not be killed if it 
logs I 69 is wa fe in P fro! All dogs which run amuck are not necessarily rabid is practicable to confine it; but should preferably 
870 ra alled e Nort} f England up any more than all oddly-behaved human beings are be allowed to die a natural death. The development 
21 ren f ficiency of police measures demented. Yet the disease is by no means so rare Of the disease might make the diagnosis certain in 
in Sas eer t and 1860. the aman death as to be negligible The Society for the Preven- cases when, if the animal were killed immediately 
fron : , ered 1.04 F New Yorl ty tion of Cruelty to Animals has reported that its agents after the bite, even microscopic examination might 
' fo , tabulation by . f hydro ive been bitten 15,000 times without the development be inconclusive The presence in the brain and 
of a single case of hydrophobia among them; but this spinal cord of the “Negri bodies” is positive evidence 
should not argue the absolute non-existence of rabies of rabies; but their absence does not necessarily nega- 
¥ Dea } Dea Such agents are, by reason of their experience, able tive the diagnosis. Hydrophobia is, with scarlet fever, 
) distinguish between a peevish dog and a mad one measles, smallpox, yellow fever, infantile paralysis and 
re . Again, fear of the consequence to persons bitten by other affections, in the class of unquestionably infe . 
i non-rabid dogs is apt to develop false hydrophobia tious diseases, the specific causes of which have not 
5 lyssophobia—which, although it is not fatal, is never- as yet been demonstrated absolutely beyond question. 
theless likely to cause much suffering. The mani- In man the incubation period (during which the dis- 
‘ festation is here purely neurotic or bysterical. A ease remains latent and without manifestation) is 
at nervous person bitten by either a rabid dog or one from a fortnight to several months, or less in young 
ipposed to be may develop within a few months persons. True hydrophobia is said to have developed 
; : ymptoms somewhat resembling the true disease. thirty-eight months after a bite. 
>i , There is irritability and depression; the patient feels Immediately rabies is demonstrated in the dog 
Tard and | y, in Fra ted ses, his condition to be serious, and that he will inevitably which bit the human patient, the latter should at once 
vl ” 16.6 pe l This was befor become mad. He may have paroxysms in which he undergo the Pasteur inoculations. This is a procedure 
i P ir treatment by inoculatior Let us says he is unable to drink, grasps at his throat, and scientifically as well established as that of vaccination 
i ‘bia stat . ich ino , becomes emotional. The temperature is not elevated, against small pox. As a result of the Pasteur treat- 
ns were begun as in true rabies, and the affection does not progress. ment, in 26,000 cases thus treated in Paris from 1886 
rt hydrophobia j reasing in the United States, It lasts much longer than true rabies, and is amenable to 1901, less than 1 per cent died of hydrophobia; a 
mait hy eon either © the abeen of laws on to treatment Most of the cases of alleged recovery like ratio has obtained in New York and other places. 
yr of the lax with w h existing law of rabies have undoubtedly been pseudo-hydrophobia In 1908 it was reported from Kassauli, in India, that 
are , ; , g th intry all in all, our pre But for the prevention even of this condition, if for of 1,898 people treated with Pasteur injections, there 
emtive mensures are altogether inadequate. If we ne other vensen. it is Imperative that the tree states 88 failure in 0.36 per cent of the cases; of 108 people 
take e expe e of 1 nt yea for a criterion of every dog which has bitten a human being should bitten by supposed rabid dogs, and not subjected to 
. find , shies manifesting itself with be determined the Pasteur treatment, 44 died; of 154 persons bitten 
the coming of a yea And vere are very Rabies is supposed to have originated with the by supposedly rabid jackals, and not subjected to 
kely none f ou State tha have not a few uses anin¢ family the dog, the fox and the wolf; it Pasteur inoculations, 48 died The occasional failures 
fot among dos i i t The disease is occurs in cats, horses, cattle, pigs, rats, foxes, jackals, ure undoubtedly due to the fact that the treatment 
' '; ; » As me to be fre skunks, etc., probably in the first instance by the is not promptly administered; its beneficent effects 
ent among Alaskan dog Our Pacifi vast is cor canine’s bite; most animals are susceptible; the virus are rendered possible only by the fact that the average 
1 to have bee xempt unt recent years; the is communicated by inoculation to the rabbit, horse, incubation period of rabies is relatively long j 
ire now case San Francisco, which are said to sheep and pig. In the Western States the skunk is Dr. Q. M. Stimson, of the United States Public 
have id th sin in some rabid dogs brought from considered very liable. Even from the bites of rabid Health and Marine Hospital Service, states that the 
the Fast | ited Ase f human nf tion have animals but 16 per cent at most of the cases are con- Pasteur treatment may be obtained from the surgeon- 
eel ed in é ns of the Unio sidered to develop true hydrophobia. The remainder general of that service, on application by health offi- 
in them - "> mnare nfavorably with escape, owing to the protection afforded by clothing, cers having moderate laboratory facilities for admin- 
Europe. England has a muzzling order—which, by which absorbs the saliva and the virus before the istering under their supervision. There ar, more- 
vA } nforce n consequence the disease flesh is wounded, or on account of the slight extent over, some twenty institutions in the United States in 
\ yapletely disappeared in that country nd in of the wound or the virility of the natural anti- which the Pasteur treatment is available; a list of 
matter * fact North Germany, where a qualming bacterial forces. The chief protection of the victim, these is given in the publication, “The Prevalence of 
oophilia 3 scant sympathy, the enforced muzzling however, in most cases resides in the fact that a Rabies in the United States,” by the United States 
of dogs resulted in the practical elimination of nerve has not been severed or lacerated by the bite Public Health and Marine Hospital Service, Washing- 
abic j re t as in England, animals demon Besides, Paltauf has demonstrated by autopsy on per- ton, 1909. 
rated be infected are destroyed In Berlin rabies sons fatally bitten by rabid animals that the virus 
was commor ' to 187 nce that year a law iltimately reaches the central nervous system; evi- The Current Supplement 
has been enf t requiring killing of dogs sus dently the virus is there in many cases destroyed, MONG the more noteworthy articles of the current 
pected of rabies, and the muzzling and leading of without the development of rabid symptoms, by the Ais. PPLEMENT, No. 1849, may be mentioned Dr. Al- 
gs wi p thet e beer i natural defensive forces, which are reinforced by. the fred Gradenwitz’s description of an attempt made by 
if rabies in at city nee 1883 immunizing principle in the Pasteur treatment. An- Dr. H. Nathusius to combine the advantages of the 
Dr. G. H. Har f the Bureau of Animal Industry, other factor, upon which death or recovery may de- é6roult and Girod electric furnaces for steel making, 
Washington, D. C., has found the number of rabid pend, is the difference in the virulence of the poison; and Mr. Edward M. Hagar’s paper on the utilization 
loxs to be increasing. The frequency of hydrophobia for example, the bites of rabid wolves cause rabies of the wastes of a blast furnace—Mr. Henry Harrison i 
in and about Washingtor is of recent years become in about 6 per cent of those bitten, as against 6-to 9 Suplee explains the various methods of determining 
Jiarming. In 1907 a po ve diagnosis of rabies was per cent of fatalities from dog bites, and no deaths the height of aeroplanes.—The processes of sugar re- 
id n 44 ca , it 33 of which the dogs had from subcutaneous inoculation of attenuated. rabbit fining are disclosed by W. D. Horne.—The Bureau of 
bitten 16 people n 46 othe dogs and two cows virus. Manufactures of the Department of Commerce and 
And this fairly typical of the general status of The danger is greatest when exposed parts are Labor will soon issue a monograph on packing for ex- 
the diseas n America Dr. Hart has well observed bitten. Freshly shaven skin allows penetration of port, which, from the viewpoint of the exporter, is one 
Many dog lov innot appreciat vr are indifferent the virus, a most important fact with relation to the of the most important publications ever issued. An 
, the anxiety, mental terror and suffering of several filthy habit of letting a dog lick the face. So dreadful abstract is published.—Prof. Sir J. J. Thomson re 
heusand human beings in our country yearly, and tl is the disease and (when it has passed the incuba- cently delivered a series of lectures on radiant en- 
rctua ith of from one to three hundred yearly, not tion stage) so invariably fatal, that the commenesf ergy and matter. The first instalment appears in the 
net! nd dea of countless dum» ‘ff common sense imperatively commands that precau- current issue—Other articles are “Carbureters and 
i nz law ji passed tior e taken Vaporizers,” by T. A. Borthwick; “The Lost Arts of 
f dog ' r ing their time. influ If a bite is received from a suspected animal, a Chemistry,” by W. D. Richardson; “Automatically 
( prevent it physician must be summoned immediately. The older Drawn Curves,” by Albert A. Somerville, and the 
rcem nd illeged cruelty.” first aid method of sucking such a wound is obviously usual miscellaneous notes. 
| 








June 10, 1911 


SCIENTIFIC AMERICAN 


a 
Q 
“2 





Col. George Washington Goethals, 


por in February, the fight in Congress as to 
\ whether or not the Panama Canal should be 
fortified was nearing its close, Lieut.-Coi. George 
Washington Goethals, who is in charge of the work 
on the Isthmus, was called to Washington. Congress 
wanted to ask its most responsible engineer if the 
scheme was practicable. He answered simply in the 
affirmative. He was asked if he would be able te 
undertake the task of building the fortifications and 


the living quarters for the troops if Congress approved 
of the plan. His answer was another simple affirma 
tive When asked if the assuming of this additional 
task would retard the work on the canal, he said 


that it would not. 


Upon these assurances Congress’ proceeded to 


authorize the proposed fortifications. Congress has 
unbounded faith in Col. Goethals. No one doubts that 
the fortifications will be in place when the first shin 
passes through the great waterway. Yet the task is 
no mean one. Upon it is to be spent a minimum of 
$12,000,000. Living quarters are to be built for 6,000 
troops. Coast defenses are to be constructed on both 
sides of the isthmus that will rival any such works in 
the world. Their guns will be able to destroy any 
battleship that within ten miles of the 
mouths of the canal. Land defenses are to be built 


comes 


to repel any invading force that might be put ashore. 
The whole scheme of defense is wv be such that its 
carrying out would be sufficient to make the reputa- 
tion of any engineer who was assigned exclusively 
to the task. 

But to Col. Goethals it is to be but a side line. He 
has other tasks that are beyond compare in anything 
doing the world around. The building of the Panama 
Canal is the greatest engineering feat of the age, per- 
haps of the ages. This has been remarked so often 
that it has become a platitude. But it is magnifi- 
cently true. The man who is building the canal bears 
upon his shoulders such responsibilities as few men 
have borne since time began Let us look into a few 
of the details for which he is responsible. 

There is the matter of keeping the canal zone 
sanitary Without never ceasing vigilance disease 
would steal in and sap the vitality of the entire force. 
Cows may not be kept on the zone because cows make 
tracks in muddy weather, tracks hold water, and 
standing water breeds mosquitoes. Sewerage is in- 
stalled everywhere, pools are drained, brush is cut 
There is a string of hospitals across the isthmus that 
provide everything that modern science can devise 
for the ailing. The sick and death rate in the zone is 
lower than in most of the cities of the States, but Col. 
Goethals refuses to allow undue credit to be given for 
this, for, he states, the people on the isthmus are all 
in the prime of life. 

In the zone justice is administered in a way that 
ignores the customs followed in the States. Matters 
are expedited There is no place for a complaint 
against the law's delays Col. Goethals has devel- 
oped a system of getting immediately at the justice 
of any case. The cumbersome jury trial method 
is resorted to only in cases where the death penalty 
or life imprisonment is involved. Summary justice 
rules There is dispatch, immediate action. No 
community in the States handles these matters of 
law in half the time they are handled in the canal 
zone, 

A system of recruiting labor has been built up that 
works itself. There is never a dearth of labor on the 
isthmus. From all over the world the workers come. 
Spaniards, Italians, French, Americans, West Indians, 
35,000 of them in all, serving the same master. The 
stream was at first started by recruiting officers who 
brought a few men from many points. Then the la- 
borers were well treated. They wrote home for their 
brothers and friends. An endless chain was formed. 
And still they come. There is no iabor trouble. Col. 
Goethals claims that he has gotten together the best 
working force in the world. The force claims that it 
has the best big boss on earth. 

Then there is the commissary which supplies every- 
thing that these 35,000 men and their families eat and 
wear There is not a meal supplied on the zone, 
from luxury at the Tivoli to the three meals a day for 
thirty cents that are provided for the West Indians, 


that does not depend on the commissary. It is no 
small commercial undertaking to administer such a 
venture. Yet this falls directly under the care of Col. 
Goethals. 

Then there is the real task under the department of 
construction and engineering that is the great cen- 
tral idea of them all. The zone is divided into three 
divisions, each in charge of a division engineer, two 


By William Atherton DuPuy 


army men and one civilian. There is the great Gatun 
locks and dam on the Atlantic side, the Culebra cut 
in the middle section and the locks at Pedro Miguel 
and Miraflores and the channel to the Pacific. Any 
one of these divisions has a monstrous work to per- 
form. In connection with the excavation at Culebra 
the operation of trains in disposing of the dirt is in 
itself the task of a great engineer. Yet all these 
things, even the detail of them, are under the direc- 
tion of one man, a man who has not yet enough work 
and is willing and anxious to take on more. For Col 
Goethals is a gourmand for work. When Col. Goe 
thals took charge of the Panama proposition early 
in 1907, the machinery had been pretty well com 
pleted for the work. There is no man who gives John 
L. Stevens, the former chief engineer, more credit 
than does Col. Goethals. 

“Mr. Stevens,” he is prone to tell the interviewer, 
“is responsible for the success of the undertaking. 
He laid down the big plan. I am but following in his 
wake.” 

“But,” the interviewer may protest, “you have 
changed many things from the lines that were fol- 
lowed by Mr. Stevens.” 

“So would Mr. Stevens have made many changes 
had he remained in charge,” will the colonel answer 

It is the modesty of the man that thus attempts to 
stand out of the spotlight and give others the credit. 
As a matter of fact there had been much excellent 
preparatory work done before Col. Goethals took 
charge. But the actual work of digging the canal had 
hardly begun. The present chief engineer is the man 
who is the actual builder of the big ditch. 

Col. Goethais is equally modest when enthusiasts 
pyramid praises of the great eng’neering accomplish- 
ment on the isthmus. The colonel insists that it is 
not an engineering task that he has in hand. It is 
merely a matter of administration. He holds that he 
has but to keep the machine going and that the task 
will accomplish itself. He succeeds in convincing no 
one but himself by this argument, but such is his 
actual view of his position. 

When Col. Goethals took charge of the canal build- 
ing he did so in the face of a strong prejudice against 
him because of the fact that he represented the mili- 
tary branch of the government. The work was being 
done by civilians, and these are always prejudiced 
against military methods. They object to the iron 
hand, to formality, to clockwork routine. The men 
on the job were loud in their protest against trans- 
ferring the work to the men in the army. 

Col. Goethals realized this. He particularly avoided 
any show of military discipline. Mr. Stevens had 
placed the different divisions of the work under given 
engineers and had instructed those men that they 
were responsible for the detail that fell within their 
jurisdictions. Col. Goethals, on the contrary, took 
over a vast amount of detail all along the line. There 
is nothing too small to occupy his attention. Every 
day he walks over a third of the canal route. He 
starts at seven o’clock in the morning with the gangs 
of laborers. He trudges over the works until near 
noon. Then he gets aboard his car, which is a cross 
between an automobile and a hand car, and returns 
to his office. The afternoon is given over to the ad- 
ministrative detail. Often much of the night is given 
to the same work, for the man is absorbed with his 
great task. It is his life. 

This is a way that the big work has of gripping 
men. Thre is no laborer from the West Indian 
mucker to the American engineer who is not enthused 
with the contemplation of the bigness of the thing 
which they are doing. The job is their life. It isa 
case of the oft repeated theory of the spirit of the 
man at the head of any enterprise permeating all 
those that work under him. The whole force has the 
Goethals brand of enthusiasm. 

But in all of this there is little of the military 
in the manner of handling this civilian task. There 
is no better example of the lack of military methods 
and the assumption of unlimited detail of adminis- 
tration than the complaint day that Col. Goethals 
set aside when he first went to Panama and which 
he has maintained ever since. On complaint day any 
man, woman, or child between Panama and Colon 
may come to the colonel’s office and tell his troubles. 
Sunday is complaint day. Then the whole force is 
off work and has its leisure. It can tell its tale of woe. 
Its story is listened to, and if there seems justice in 
the complaint something will be done in the matter. 
Col. Goethals is sympathetic and diplomatic. Often 
the mere telling of the tale gives the necessary re- 
lief. Often there is something that should be rem- 


Canal Builder 


edied. Often there is gotten a tip that leads to.bet- 
ter administration 

One day a railroad engineer came to the colonel 
with a serious kick. He was being discriminated 
against. He was being made to haul eighteen cars 
The other engineers were puiling but fifteen He 
was asked if he could successfully pull his eighteen 
cars He said that was all right, but it was the dis 
crimination that he objected to. The colonel promised 
to so adjust matters that he would be placed at no 
disadvantage. Next day he issued an order that all 
engineers should pull eighteen cars. 

“We are for him,” said a great, hulking steam- 
shovel man to me the other day. “When the colonel 
comes along on an inspection tour he greets each band 
of workmen with a cordiality that makes them believe 
that they are the especial object of his affection. They 
feel that they are in with him on things. As a result 
they redouble their efforts when he has passed, feel 
ing that they are not merely working for a living, but 
are working for the colonel. 

The building of the 


’anama Canal is today a 
demonstration school to all the world. There is not 
a day that it is not visited by scores of men from all 
parts of the world who are interested in engineering 
Many of these men are the greatest engineers in their 
given countries When the work is completed there 
will probably be few big engineers who have not seen 
and studied the manner of it. The eyes of the world 
are on the job, and the lessons being laid down by 
the man who is accomplishing it are to be emulated 
the world around. 

There is no lack of appreciation of the impert of 
the task on the part of Col. Goethals despite his 
modesty with relation to it. He realizes that it will 
stand a monument through the ages. He realizes 
that its success will lead the engineers of the world to 
undertake things that have hitherto appalled them 
He realizes that the ships of the world will constantly 
ply through this waterway and that its lessons will 
be constantly brought home to the world. He knows, 
for instance, that the example in sanitation that 
"anama has furnished will go down through the ages 
as a demonstration of the possibilities of such work 
in the tropics. He knows that all the equatorial! coun 
tries of the world are here being positively shown 
that the burden of disease and death under which 
they have always labored is unnecessary and that they 
may be made healthy as Panama has been made 
healthy. This great, humanitarian influence of thé 
canal is recognized as one of the biggest things being 
accomplished in thus linking ocean with ocean. 

Two years ago Col. Goethals stated that the canal 
would be completed on schedule time, that is by June 
Ist, 1915. This statement was taken as final and all 
preparations have been making to that end W hile 
still holding to the original official statement, the en 
gineer in chief now says privately that the waterway 
will be complete December Ist, 1913, thirteen months 
ahead of time. This leaves a good latitude for the 
elimination of any difficulty that may arise when the 
water is actually let into the canals and the locks. 
There are still a few sucb possibilities as slides into 
Culebra, but the worst of these may be easily met 
with no great delay. 

Col. Goethals is a tal!, strong-limbed man, fifty-three 
years old He is gray, curly-haired, good looking. 
His health is of the best, and work is buta stimulant 
to him. With him on the canal zone lives his wife 
Their comfortable home is at the top of the divide 
near Culebra. It was built before he went to Panama, 
and is probably much more elaborate than he would 
have built had the creation of his quarters been left 
to him. 

With the colonel and Mrs. Goethals at Panama is 
now their eldest son. This son graduated from the 
United States Military Academy some four years ago 
at the top of the most difficult of the classes, that of 
engineering He is following in the wake of his 
father. He is now stationed at Panama as a student 
engineer The second son is now a junior at Har 
vard and has elected not to follow the army as a call- 
ing. This is the extent of the Goethals family 

Col. Goethals was the chief engineer of the army 
during the Spanish-American war He had carried 
forward much of the important engineering work of 
the army for a decade before his appointment to his 
present post Among his most important tasks was 
the building of locks and dams in the Tennessee 
River at Mussel Shoals for the improvement of nav 
He was a poor boy to begin with, and was 
‘Sunset” 


gation. 
appointed to West Point from Brooklyn by 


ever silice. 


Cox. He has made gor 
































Design for a Small, Reversible Rotary Steam 


Engine 


By A. J. Jarman 





good turning 
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ents the engine in section A is the cylinder, in it snaps off like glass. To prevent it from break- 
which the roller B revolves. The axle is fitted at C. ing take a round piece of wood, preferably hard wood, 
This roller, with its three slots to receive the vanes, about % inch shorter than the projecting end of the 
is mounted eccentrically with respect to the main drill when in the chuck. Drill a hole lengthwise 
cylinder. In the case of this one horse-power motor, through the center with the drill and the device ig 
t was one inch out of center. The roller revolved then ready for use, as shown in the accompanying 
igainst the top of the cylinder, to keep the steam 

passing at this point, thus preventing back fres- 
e upon tl vanes. The two-way entrance valve is 
shown at D and the twoway exhaust valve at £, 


oupled to the inlet valve by a rod at F and G. 
racing the movement of the handle H, it will 
seen how the inlet and outlet are changed, 


thus giving a reversed motion. The cylinder ends 
have a groove cut in them, so as to receive the metal 
segments shown at L, Fig. 2, which fit flush with the 


cover. These segments are the guides which rotate 
with the vanes to which they are pivoted, while A 
is a piece of T-metal fitted into the top longitudinal 
f the steel vane J, Fig. 3, with a steel spring 

at the base to press the T-piece against the cylinder 
This T-piece is in fact a metallic packing. It will be 
observed that the vanes 











perform a perfect circle, 


the inward and outward 
motions being brought 
about by the eccentric 


mounting of the slotted 
roller. 

The photograph of the 
completed engine shows 
a cast-iron foundation, so 
arranged that the 


way exhaust valve stands 


two- 


This is 
the 


free. necessary 


to make engine com- 








plete in one piece, so as 





to be self-contained. The 
T-pieces are shown 
fitted in position in the 
photograph of the six- 





A six-vane rotary engine with cover 


plate removed. 


lat! and other mechanical tool ind who are them- 
. ood mechan The general run of rotary 
team engines are complicated, and it would tax the 
skill of a good mechanician to construct one. The 
description here given will enable any one to con- 
struct @ small rotary engine that is simple, powerful, 
and efficient 
Two such engines were constructed by the writer 
several year igo, On with three vanes, the other 
with six vanes, as the drawings and photographs will 
show The hree-vane motor, when worked with 
team at a pressure of twenty pounds to the square 
inch, ran at a speed of 520 revolutions per minute, 
giving exactly on mechanical horse-power upon a 
Prony brake The consumption of steam was not ex- 
travagant, and when running at this speed it could 
ersed quickly by simply lifting the handle of 
the steam valve up or down, so as to throw the inlet 
id the outlet valves at the same time 
The feed valve and the exhaust valve consisted each 
FIG tof a two-way 
cock with short 


Sectional view of the three-vane 
rotary engine. 


ater rressure 4 well 
u 1 as a i ror water, oi gas 
The « f an be buil 1 any 
qutret!l ts € bu ler T} 
lustrated had 1 
th hia I e had 





levers attached 
to the plugs, 
and connected 
by a steel rod, 


as shown in 
both 


the sec- 


tional drawing 
and the photo- 
graphs. The mo- 
tion of the en- 
gine was ex- 
tremely teady, 
presenting the 


appearance of an 


electric motor 
rather than a 
steam engine 
The 


motor 


six-vaned 
gave no 
idvantage over 


the three-vaned 


one In fact, its 
effi ienecy 
tests were much 
lower, while the 


three-vaned mo 


tor could be 
and could also be 
or air 
size to meet the re 
three-vaned engine 


1 inches 


while 


rig. 1 rep 


General view of the three-vane rotary 


vane motor, the pressure 


engine. spring being simply a 
curved strip of steel. The 

T-pieces of the three-vaned motor were made of cast 
German silver, the cylinder being gun metal. If con- 


structed as a water motor, the outlet should be much 


larger than for steam. 


Picture-framing Outfit 


By Glenn W. Persons 


= HE Handy Man’s Workshop is not complete with- 
out a picture framing outfit. A device for hoild- 
ing the molding while nailing and gluing which is 
practical can be easily made as follows: The clamps 
can be secured from the tops of two old clothes 
wringers by sawing about three inches on either side 
of the screw. The base of the device should be a 2- 
inch hardwood plank, or better still, two pieces of 


inch board giued together with the grain of one run- 
that of the other. The size 
A board 6 by 


ning at right angles with 


base ought to be 18 by 22 inches. 


of the 





Handy picture-framing clamp. 


8 and \% inch thick should be glued and screwed to 
base as shown in the illustration. Bolt the 
clamps to the base as illustrated, leaving sufficient 


space between the ends of the screws and the holding 
would 
This space must not be too wide, 


board to place the widest molding which one 
use for any frame. 
for the screw has a tendency to spring up when heavy 
pressure is applied Small 
when narrow molding is being held, or on any mold- 
ing which the end of the screw would dent. The dif- 
ficulty in holding the 
together With a little practice 
a joint can be made on this machine as with 
if one has a true miter box. 


blocks are to be used 


making frames is in pieces 


firmly while nailing. 
as good 


a bought device, 


How to Prevent a Small Drill from Breaking 
By G. A. M. 

W HEN it is necessary to drill small holes in hard 

metal with a hand drill, it is often a difficult 

matter to prevent the drill from breaking. The pres- 


sure required to make the drill cut is often so great 
that the drill is unable to withstand the strain, and 





Reinforcing for small drills. 


sketch. If necessary to drill the hole more than % 
inch deep, when the wood begins to strike the metal 
cut off as The 
reinforcing will 


you can much more as is required. 


stiffens the drill so that it 
four times the usual pressure. 


wood 

withstand three or 

Underground Engine Muffler 
By Harry E. Wells 

and gasoline en- 

of the 


farmers mechanics have 
which are objectionable on account 
the This noise may .be entirely 
done away with by the use of the simple muffler pic- 
Two barrels are connected by a pipe 


from the ex- 


NV ANY 
4 gines 
exhaust. 


noise from 


tured herewith. 


of the same size as the pipe that leads 





Underground engine muffler. 


haust. Four small pipes are screwed into the top of 
one barrel, and the exhaust pipe is fastened in the 
top of the other. Both barrels are buried so their 
tops are about six inches below the surface of the 
ground. This muffler will stop the noise entirely, 
and on account of its size, it will not reduce the 


power of the engine, which the smaller ones have a 
tendency to do. 
Magnetic Door Stop 
By H. F. Williams 

sketch published shows a magnetic 
for holding a door The object of 
this arrangement is te eliminate the use of the small 
door latch on inside doors, and thereby to save time 
in opening and closing the door. The device may also 
be used successfully in holding doors shut on pieces 
such as book sideboards, and 

the illustration shown herewith a 
bar A the casing of the 


HE herewith 


bar used shut. 


of furniture cases, 
dressers. In 


straight magneti« is set in 


























Lt 


door. A small square piece of iron B is fastened in 
the door. When the piece of iron in the door comes 
in contact with the magnet A the door is held shut; 
but it can easily be released with only a slight push. 
Any kind of knob or handle on the door will answer 
the purpose. 





Magnetic door stop. 
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Making Life Figures of the 


Roosevelt ‘Trophies 
High Art in Modern Taxidermy 


By Day Allen Willey 























1 


= ollection of African trophies secured by the 
t expedition for the United States National 


Museum at Washington is now being mounted, or, to 
speak more correctly, sculptured. The work has pro 
gressed sufficiently far to enable one to form an idea 
of the realism with which the various animals and 
birds will be depicted in positions remarkably true 
to life The collection when completed will form a 
notable example of the skill of the experts who are 


carrying out the various processes. When it is re 


membered that only hides, skulls, horns and hoofs 
form the natural bases for reproduction, the _ skill 
and labor required may be better realized. Fortu- 
nately the consignment reached Washington in good 


condition, owing to the careful skinning of the tro- 


phies and their preservation by packing them in salt. 


The Roosevelt specimens reached the National Mu- 


seum in casks numbering over 100, most of them con- 
siderably larger than a hogshead and weighing, on 


an avereage, 300 pounds each The skins had been 
salted in the field by the 
as stated For 


dressed and members of 


the Roosevelt party, 


before they were skinned. Apparently by inspiration 
the taxidermist proceeds to fashion a “make-believe” 
skeleton as a foundation for the life-size model he is 
to make. This counterfeit skeleton is formed from 
wood and wire and iron, with the skull of the original 
animal put in its proper place to insure the contour 
of the head. On this framework he builds out of clay 
an exact duplicate of the From this clay 
model, plaster of Paris molds are taken, just as a 
preparatory 
the National 


animal. 
sculptor takes molds of his clay model f 
to having a statue cast in bronze. At 
Museum a dozen or more molds may make up a com- 
plete animal figure, the number of sections varying 
according to the size, form and pose of the animal. 
After the molds have taken from the plaster 
model, the latter is destroyed, and now comes one of 
the crucial steps in the whole evolution, the casting of 


the permanent plaster figure upon which the skin is 


been 


stretched. 
Although the 
figure of the animal is 


sections, the 


The 


molds were made in 


now cast as a whole. 











cast is not a solid mass, but a shell. The pla 
used is reinforced by means of burlap and wire cloth, 
and this reinforcement 


the animal 


renders the hollow figure of 


much stronger than such a shell would 
be under other circumstances—so strong, indeed, that 
a blow will merely result in a hole that can be easily 


When the 


~one for 


repaired, instead of shattering the figure 
cast is made, leg hooks or joints of metal 
each of the four legs of the animal—are cast in 1 





and these enable the respective legs to be turned 
removed at will. It enables the skin of the anima! 
to be fitted intact over the legs of the figure, just ‘a 
a glove is drawn onto a hand. In this way it is pos 
sible to put a skin in place on a plaster figure with 
only a single cut to be sewed to 
the body, 
“*flat-skin” there was an 
full length of each leg. 

After the completed, it 
given a coating of shellac in order that the skin may 
not come in direct 


This is located unde 
the old 


seam the 


where it is not noticed Under 


figure unsightly 


plaster shell has been 


contact with the plaster. Then 


the skin is drawn over the shell, first 





the journey from Africa the hides were 
ine, and, thanks to the 


all of the 





packing, skins ar- 


rived in Washington in good condi- 


tion. The first step in the 


prepara- 
their ar 


tion of the specimens after 
rival at the museum wo: kshops was to 
each hide to a This 


work was formerly per- 


send tannery. 
preparatory 
formed by the museum experts, but it 
was found that economies of time and 
expense possible if the hides 


were 


were sent to the tanning establish- 
ment The 


standard one 


process employed is the 


known to commercial 


practice, but special care was exer- 
cised, owing to the value of the speci- 
mens. When the hides were returned 
a special dressing by hand completed 


the preparation, and the specimens 
were ready for the actual mounting. 
An interesting feature in connection 
that 
have no illustration, 


with the reproduction is these 
“animal artists” 
not even a drawing, before them, and 
work out the shape and proportions of 


the subject from original models based 





having been wetted in order to make 
it more pliable. Ordinary glue is em 
ployed to hold the skin on the plaster 
skin 


into place is a most intricate process 


form, but the “working” of the 


since every wrinkle in the skin ef t! 


animal 
tion. After the skin is in place, it is 
sewed by means of a ball stitch, 
thread carefully selected to match the 
color of the fur or hair of the 
Next the eyes are put in position. Th: 
for the 
being painted in oil on half globes of 


must assume its proper posi 
with 
animal 


eyes Roosevelt animals ar 
clear glass, the experts believing tha’ 
by this method they will attain more 
accurate and lifelike results than could 
be derived with any of the “blown” 
product |i 


eyes, as the manufactured | 
known 

The Roosevelt collection at the Na 
tional Museum contains specimens of 
many animals which are the. most 
difficult to mount. Most baffling of all 
mammals from the taxidermist’s stand 
point is Next in 
elephant, 


the hippopotamus 
order of difficulty are the 








on their intimate knowledge of animal 


anatomy They really conceive the 


shape and dimensions. The miniature 


Lionesses shot by Kermit Roosevelt. 


the “rhino” and the giraffe. At pres- 
ent the taxidermists are busying them 
selves with such less exacting subjects 





model might be compared to an archi- 


tect’s tentative drawing or the pre- 
liminary sketch of a picture. It is de- 
signed to show the pose and position 
animals 


is especially 


in which any of the given 


will be mounted, and it 


valuable as a when many of 


e mounted in 


guide 
the animals are to |} 


] 


signed to “tell a story” by 
representing graphically and faithfully 


groups des 
some phase of jungle life. Such pre 


liminary models are fashioned from 
“modeler’s composite”’—a very pliable 
clay-like 
mist-sculptor may spend weeks of ef- 


fort and change 


material—and the _ taxider- 
his model many times 
before he has every member of a group 
in the pose calculated to set off the 
animal to the best advantage. 

After 
completed and approved, the specimen 


the miniature model has been 


attention is modeled life 
size in white clay. Before he can un- 
dertake this , the con- 
spend days 
studying his subject. 
Roosevelt specimens, the work- 


receiving 
task, however 


scientious artisan must 
or even 


In th 


weeks 








as lions, tigers, leopards, zebras and 
a buffalo, which latter is a puzzling 
proposition, because there are no sin 


ilar specimens in captivity, nor any 


: photographs of the animal! in the w 
state to aid the artist 

The original processes employed in 

the work are the ideas of Mr 

B. Turner, the 

ment of the museum 


Cjeorg: 


chief of this depart 


A German Use of the Sand- 
blast 


: rw cutting and wearing power of 
a stream wf blown sand ong 
since utilized for various purposes, 


has been employed for testing build 


Gross-Lichte 


ing materials at the 


felde Institute in Germany Granite 
pine wood, linoleum, and other sub 
stances used in the construction and 
furnishing of buildings are subjected 
for about two minutes to the action of 


a blast of fine quartz sand, under a 
pressure of two atmospheres. The 


nowers of 





sults show the resisting 





ers have been especially fortunate, for 
the hunters made detailed 
ments of all animals as 


measure 
they fell, 


Two of the finest specimens. A striped hyena and a leopard. 
SOME EXAMPLES OF THE EXHIBIT AT THE NATIONAL MUSEUM 


the substances tested to the effects of 
wear. This form of test is appli 
able to road-building materials 
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Abstracts from Current Periodicals 
Phases of Science as Other Editors See Them 


tain-sickness, and car-sickness, besides that terrible cal and mental effort, and this under conditions 






























































Photography by Invisible Rays disease known as the “bends,” to which deep-sea which render the slightest relaxation of grave peril to 
i i we known tha ym either side of the visible divers and workers in caissons are subject, and which life and limb, thus producing an exalted state of 
i t] i field of radiations of which is due, not so much to the enormous pressure to which nervous tension. Then there is the extreme rapidity 
\ ‘ P cognizant by our sense of they have been subjected as to a too sudden lessening with which physical conditions are changed, and the 
though ¢ 7 t has found the means of f the previous pressure corresponding inability of physiological conditions to 
uring idence of the! These are the rays of All these may be termed maladies of maladjustment adjust themselves in time to avoid violent disturb- 
yrt : i t, the so-called To the st of these maladies a new one, that of air- ances It is this factor which the physicians above 
adie 5 nd o s of longer wav quoted consider most significant in the pro- 
ngth i, kr i infra-red duction of the specific symptoms of air- 
1y \ \ sens e to th sickness. 
' | rap pla s In general high flights have a duration of 
, , 45 minutes at most. An altitude of from 
l i ] idiation It 7,000 to 10,000 feet is reached in from 30 to 
da if entific attainments we are {0 minutes, and the descent is of course 
be ind I ndependent of even more rapid, occupying usually from 5 
t} ta senna If we wan to 7 minutes Biplanes are somewhat 
to obtain an idea of the appearance which slower of ascent than monoplanes, but, on 
the we { would present to a person whos the other hand, they require more labor 
eyes were nsitive only to ultra-violet, or from the pilot. 
only to infra-red ray we do not even have Thus we have conditions in all altitude 
* our imagination. but. as Prof flights of rather rapid ascent and vertigi- 
Wood of Johr Hopkins University has nous descent, these conditions affecting the 
shown. and explained tn his Traill-Taylor character of the biological action. 
Memorial! I ' we can actually produc During ascent the respiration becomes 
yhotegraph views. concrete illustrations quicker at about 5,000 feet, and the heart 
f d en by invisible rays.” To beats faster but usually without palpitation. 
dio this Prof. Wood interposes between the Nausea and the sense of inflation of the 
object to be photographed and the plate a stomach experienced by mountain climbers 
table reen, which transmits only ultra Photographed ia fullsunlight by the invisible infra-red rays. are usually absent, but there is a slight 
violet or infra-red rays, while absorbing all Prof. Wood’s summer home at East Hampton, Long Island. feeling of “malaise” or discomfort, which 
her radiation Considerable difficulties Morane attributed partly to the overpower- 
are encountered in realizing this arrange ing sense of intense solitude. The buzzing 
ent. especially in the ase of ultra-violet of the ears was not noted by Morane until 
ra Ordinary glass is opaque to thes nearly 6,000 feet of elevation, but novices 
i becomes necessary to ust observed it at about 1,200 feet, and even the 
quartz ler Then the problem arises of former is considerably lower than _ the 
finding 1 substance opaque to ordinary height at which mountain climbers are af.- 
} inspare to ultra-violet Ther fected. 
mly one ubstance known which com Morane states that the sight is always 
plet itisfies this condition, namely clear. “What makes it seem not so,” he 
If a of metallic silver is says, “is the great rapidity with which ob- 
dey ted chemically upon the surface of a jects diminish and recede.” He remarks, 
juartz lens, a certain amount of ultra-violet moreover, that when the day is fine but 
light is able to izgle through and form with a slight mist, the sun is reflected from 
in image the plate the surface of the fog as in a mirror, so as 
As screens f e infra-red radiation to dazzle the aviator. This phenomenon is 
Prof Wood mploys very lense cobalt especially annoying where there are eddies 
glass. As tl however, transmits blue and of air, and may seriously interfere with 
some greet t ts therefor necessary to steering the machine 
combir \ th »balt iss a laver of Even skilled aviators suffer from a slight 
! 5 hromate s ior ! t sadache encircling > te Ss 1 
- . aut or ' ia + es eee Like a snow-covered landscape in moonlight. Willows and other trees “erga ike ip Bing patty. : 
peewee “ ice allies te Peel photographed in full sunlight by the invisible infra-red rays. Cold becomes painful at about 7,000 feet. 
Wood _ar triking. as will be seen by These photographs were taken in full sunlight; were given an exposure of about five minutes ; Above 5.000 feet, or even lower, the volun- 
referent ' i] which are leveloped like ordinary plates, Photographs by Prof. Robert Williams Wood tary motions tend to become more nervous 
reprod 1 th ted London and jerky and the reflex motions have more 
Vews The fi two of these show a land amplitude These motor modifications are 
scape yhotographed in full sunlight by easily explained by the combined effect of 
infra-red rays. The sky appears black, and the cold, the quicker heart beat, the slight 
the entire effect resembles somewhat that shortness of breath, the ear troubles, the 
of a moor scene A very peculiar fea reflection of the sun, and the nervous ten- 
ture is 1 ght out in the third and fourth sion and fatigue. 

The former is a view taken In descent the heart beats more strongly, 
in the ordinary way by direct sunlight but the palpitations which are soon felt aug: 
The econd s practically the same view, ment according to the precipitousness of the 
photographed by Itra-violet light The re descent. 
markable t x a t this is the absence of The rapid fall—over a thousand feet per 
the man's shadow! After what has been minute—causes that peculiar feeling of emp- 
said al lless to point out that : tiness experienced in a too swiftly descend- 
rf irse iss windows or mirrors appear ® rtesy of Mlustrated London News. ing elevator. There is a buzzing of the ears 
nearly opaque on photographs taken with **The shadowless man.”’ toward the end, and this may increase in 
tra-violet light Another somewhat sur A photograph taken under usual conditions A photograph taken by ultra-violet rays at intensity at the end of the flight. e 
prising fact is that Chinese white comes out and at the same time as N d show the sume time as No. 1, showing that the But the phenomena which are dominant 
black in such views. Quite apart from the se diane trachea Caow 1 Rot pee. and augmented as the ground draws near 
interest which attaches to Prof. Wood's new are the redness of the face with a sensa- 

ethod of photography considered merely as a curi- sickness, has recently been added. The subject has tion of heat and pain, the smarting of the eyes, 
osity, there is every probability that it will find a been attracting much attention of late, particularly in moisture of the nostrils, headache, and overwhelming 
definite phere of scientific and practical usefulness France, and two physicians, Dr. René Cruchet and Dr. fatigue, with actual drowsiness. This sleepiness is 4 
An indication of is given by a photograph of the Moulinier, have just presented to the Académie des very marked feature, and in itself indicates the enor- 
moon in ultra-violet light, which brings out some Sciences a highly interesting report of certain experi- mous strain to which the aeroplanist has been sub- 
tures not otherwise observable When we remem- ments and inquiries conducted by them. jected, and the resultant fatigue of nerve-centers. It 
ber the ver mportant work which has been done Air-sickness does not seriously affect those who. fly is so great that the eyes close of themselves from 
with tl Bp yheliograph within the visible spec- at moderate heights. It reserves it terrors for those moment to moment, in spite of the strongest desire 
trum, tt portunity which exists for research be daring aviators who seek to attain exceptionally high to keep them open. In one case a searching party 
1 tt mits appears very enticing. altitudes. was sent out for a young aviator who had failed to 
To some extent the mountain climber and the avi- return, and found him seated in his machine in the 
: as ais : ator seeking lofty altitudes work under similar con- open country sound asleep! When waked he found 
Air Sickness and Aviation Accidents ditions. it impossible to remember how he had arrived at 

\ FACTOR o rlooked is the illness or “sick jut in the case of the airman there are two specific the place where found 
4% ness” whi I ittendant on all efforts of factors of great significance. On landing the motions are slow, lazy and awk- 
the living organi lay tself t ily to a In the first place, flight in a heavier-than-air ma- ward, in contrast to the native subject. Respiration 


lifaren? lie. "T . ; ; " j ‘ ‘ 
ail lieu I 7 sea I , moun- hine necessitates a continuous, concentrated, physi- tends to become normal yery soon, but the headache 
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and sieepiness may last several hours, as does the 
disturbance of the circulation. The latter is marked 
by hyper-tension of the arteries, with cyanosis of the 
extremities, and blueness of the fingers. This aug- 
mentation of pressure in the arteries is confined to 
those who descend from great heights; it is somewhat 
less marked when there is excessive fatigue, but in 
this case palpitation of the heart and rapid pulse are 
noted. This condition might be dangerous when the 
subject had heavy brain-labor to do. 

Obviously all altitude-seekers should have the con- 
dition of the heart and arteries often tested. 

Our review of this subject would be incomplete 
reference to the psychical factor. This, of 
varies with the individuality, but some of 
expert men have confessed to curious in- 


without 
course, 
the most 
tellectual and emotional affections. 

“anguish,” caused in 
Another man, 


Morane spoke of a sort of 
part by the feeling of intense solitude. 
noted for his sang-froid and his virile energy, said 
that in the downward flight feelings of wretchedness 
and momentary fear assail one, and the thought of 
a dreadful death itself, and is the more 
terrible because of the semi-torpor of mind and body. 

This mental and physical lethargy are spoken of 
by various aviators as preventing their performing as 
rapidly as is necessary the required mechanical acts, 


presents 


which upholds our argument that many accidents are 
probably due to the mental state superinduced by 
prolonged effort under unaccustomed conditions. 
Renaux. confessed that he was haunted by the 
thought of achieving an immortal victory 
with a frightful death. Chavez’s fatal accident, in- 
deed, supports our contention. In crossing the Alps 
he rose very swiftly to a great altitude, from which 
he descended in a long, rapid glide. The quick 
checking of this glide by a sudden pull on the control 
wheel, is thought to have thrown such a strain on 
the wings that one of them broke off. It is highly 
probable that Chavez's mistake was due to the con- 
condition resulting from the 
considering, of the modified 


Chavez, 


dition he was in, a 
factors we have been 
vaso-motor reaction, the hyper-tension of the arteries, 
headache, vertigo, and somnolence. There may even 
have been some mental confusion or hallucination. 
One aviator has, in fact, made the remarkable state- 
ment that he constantly had a vision of the spires 
of the cathedral of Notre Dame, as if they were close 
at hand, though he knew them to be huardreds of 
miles distant. 

It is to be hoped that aspiring aviators will regard 
sensations of discomfort and illness not as a matter 
to be ignored or regarded with a hero’s disdain, but 
as grave warnings from Nature that there are fixed 
limits to the adaptability, and especially to the pos- 
sible speed of adjustment of the human mechanism, 
wonderful as that mechanism is. 


Eliminating the Scratching Noise in 
Gramophone Reproduction 

HOUGH much made in per- 

fecting the phonograph of late years, in one respect 

that the instrument has remained 

Inventors do not 


progress has been 


it must be said 
hitherto somewhat disappointing. 
seem to have succeeded in hiding the nature of the 
process by which the sound is produced—the scratch- 
ing of a hard record by pointed styli. Superimposed 
upon the sounds which are intentionally produced, is 
the scratching noise of the tracing point. Add to this 
the unwelcome accentuation of certain harmonies out 
of proportion to the natural intensity, the net result 
lacks somewhat in artistic value. Whether these draw- 
backs can ever be completely overcome in an instru- 
ment based upon a comparatively crude material mech- 
anism, or whether the final solution is rather to be 
looked for in an instrument of the Poulsen type, for 
example, may here be left undiscussed. That the 
common form of phonograph jis still capable of im- 
provement will at any rate hardly be denied. Some 
very promising results seem to have been obtained 
by John G. McKendrick, who reports on them in 
Nature. The author says: 

“IT have made many efforts to get rid of the hissing 
and grating noises that detract so much from the 
instrument as a reproducer of musical sounds, and 
at last I have had an encouraging measure of success. 
The gramophone is inclosed in a wooden cloth-lined 
box, and a tube passes tightly through a hole in the 
wall of the box from the end of the taper arm that 
carries the sound box of the instrument. When the 
sound box is tightly closed by raising and locking the 
front lid, the sounds of the machinery, and also the 
vibrations from the free side of the diaphragm of 


the sound box, are completely damped off. The noises, 
caused by the friction of the needle point on the hard 
disk of the record, pass, of course, along with the 
Musical sounds, through the taper arm to the tube 
“hat escapes from the box. 


This tube is suitably con- 


nected with lengths of tin tubing, 1% inches in diam- 
eter, and the sounds are thus conveyed through as 
many feet of tubing as may be found necessary. I 
have found the most efficient length of the entire tube, 
until it reaches the horn or resonator, to be, say, 54 
feet.* The effect of the long tube, while empty, is to 
increase the volume of the tones, but, of course, the 
noises are also intensified. 

“T have always been struck by the fact that the fric- 
tion noises seem to be quite separate and distinct 
from the musical tones, either when a voice is singing 
with an accompaniment, or during the reproduction 
of an orchestral piece of music—indeed, .by an effort 
of attention, I have so trained myself that I can hear 
one without hearing the other. This suggests that in 
the ear there is a mechanism for the detection of 
noises of high pitch as distinct from ordinary musical 
tones. It occurred to me that by causing the sounds 
to pass through numerous narrow channels, freely 
communicating with each other, the noise-sounds, pre- 
sumably caused by short waves of high pitch, might 
be damped off by interference, while the longer waves, 
corresponding to musical tones, might pass through 
unaltered, except as regards loss of energy from fric- 
tion. My purpose was attained’ by filling a segment 
of the tin tube, say, from 4 te 8 feet in length, with 
a mixture of hard peas and beans, corrugated by age 
or drying. The experiment succeeded. The friction 
noises were damped down, while the musical tones, 
although rather ‘dulled’ in quality, that is to say 
they lacked brilliancy, were purer, and, to my ear, 
much more natural. 

“Other substances were tried—glass balls, marbles, 
small fir cones, gravel, shreds of tin—but the best 
effect was obtained with the peas. Brilliancy was 
obtained by using, as suggested by Mr. Ernest de la 
Rue (who has been much interested in these re- 
searches), zinc tubes filled with fragments of corru- 
gated zinc, and the use of these has been protected 
by patent by Mr. de la Rue. By a combination of the 
zine fragments with the peas and beans, I get delight- 
ful effects, so that the gramophone music is so im- 
mensely improved that I cannot listen with any pleas- 
ure to the ‘naked’ gramophone sounds, as the attention 
is not now disturbed by the ‘frying-pan’ noises. 

“As listening to music so reproduced is a kind of 
auditory illusion, any contrivance that will heighten 
the illusion may be expected to give more pleasure if 
the illusion is of the right kind. Usually one feels a 
sense of unreality in the music apparently rising from 
the bottom of the ‘horn,’ more especially in listening 
to a human voice. To get rid of this, I angle the 
horn so as to reflect the sound waves from a tin 
reflector (parabolic in character) so placed as to send 
the sounds to the other side of the room. One then 
ceases, while listening, to think of either the gramo- 
phone or the horn, as the sounds come from the re- 
flector, and the effect is much more real and natural. 

“I believe the application of this method of ‘acous- 
tical filtration’ may be applied by ingenious mechanics 
in such a way as to do away with the necessity of 
using such an extended length of tube. The method 
enables one, in a room of moderate size, to listen to 
pure music. One cannot help observing how it mellows 
a voice that, heard in the ordinary way, sounds harsh 
(from the production of overtones of high pitch), and 
how it brings out the pure tones of the string instru- 
ments. The various instruments in an orchestra sound 
better. Everything is reduced in proportion, and to 
use an illustration from art, it is like passing from 
one of Etty’s huge pictures to a delicate and beautiful 


Meissonier, in which one sees and appreciates every. 


detail in an area of small dimensions.” 


An Electrically-heated Steam Boiler 
A STEAM generator is made by a New York firm 

for use on trains running over sections of line 
in which electric locomotives are used. The gener- 
ator consists of a cylindrical boiler arranged with its 
axis vertical and having tubes extending between 
tube plates at the top and bottom. Into each tube, 
which is closed at the bottom by a screw plug, there 
is slipped an electric heating element. This comprises 
a number of steatite tubes threaded on a metal rod 
with special stellate porcelain insulators of larger 
diameter between them. These porcelain insulators 
fit into a thin brass tube and serve to keep the re- 
sistance wire, which is wound on the steatite tubes, 
out of contact with the brass tube. Fine siliceous 
sand is used to fill up the space between the re- 
sistance wire and the interior of the brass tube. All 
the elements are connected in parallel to bus-bars 
through fuses which blow when the current rises to 
60 per cent above normal. A boiler 3 feet 10 inches 
in diameter and 4 feet 6 inches long (between tube 
plates), with 148 2-inch diameter tubes, has a maxi- 
x. This length of pipeds, of course, doubled up ina number of zigzag 


nds, 


mum evaporating capacity of 850 pounds of steam 
per hour at 110 pounds per square inch, with current 
at 666 volts. It gave an efficiency of 91.9 per cent at 
653 volts and 470 amperes in a New York Central 
locomotive. 


Port of Brussels 

PIECE of engineering work is now being car 
f\ ried out at a cost of $10,000,000 in order to con- 
nect Brussels with the sea by a maritime canal and 
thus make Brussels a seaport. The enlargement and 
transformation of the old Willebroek canal commenced 
about ten years ago as a result of a long campaign 
in the press and numerous meetings in which it was 
pointed out that such a large center with 750,000 in 
habitants should no longer be under its present dis- 
advantage and that it should give entrance to ssa 
going vessels so as to become one of the importa: 
European shipping centers. The old canal was laid 
out in the sixteenth century on the plans of Burgo- 
master Jean de Locquenghien, and it ended on the 
seacoast near the mouth of the Escaut. It belonged 
to the city of Brussels, but when it came to transform 
ing it a large financial enterprise was formed, includ 
ing the State, the city and the neighboring com- 
munes. The work comprised the enlargement of the 
old canal so as to give a maritime canal, the construc 
tion of a suitable port at Brussels with 
docks and storehouses, and the company is afterward 
to keep on operating the canal. A draught of 19 feet 6 
inches is allowed for vessels, and the width of the 
canal at the water line is 130 to 200 feet, and at the 
bottom at least 80 feet for the standard sections. 
For the enlarged points used as a by-pass for vessels 
the canal width is 230 to 330 feet. Between Brussels 
and Antwerp there are three maritime locks of 52 
feet width, 380 feet length and 22 feet depth, together 
with smaller sized locks of 220 feet length and 28 
feet width. The new port at Brussels will comprise 
a maritime basin and a fore-port, the first measuring 
2,700 feet length and 400 feet width, while the avaii- 
able length of the quays will be no less than 5,600 
feet. Railroad trains wiil be brought alongside the 
basins in a special depot of large extent, covering 
over 60 acres, and this will suffice for a daily traffic 
of 800 cars. The fore-port will be 360 feet width and 
will have 6,300 feet of quays for the landing of large 
vessels. All this great work is now nearing com- 
pletion, and it is expected that it will be finished dur- 
ing the present year. 


its basins, 


The Application of the Gyroscope and Com- 

pressed Air to Taking Moving Pictures 

N a paper published in the Comptes Rendus, M. G. 

de Proszynski remarks that the scope of the kine- 
matograph for non-artificial views—in other words, 
its scientific utility—is at present very limited, owing 
to the necessity for posing the instrument on a very 
steady base. The tremblings which injure definition 
if the instrument is not sufficiently steady fall under 
four headings: (1) Movements of translation (2) 
Oscillations around the optic axis. (3 and 4) Oscil- 
lations around axes perpendicular to the optic axis. 
The effect of 1 and 2 is negligible. To obtain a 
sharp impression it is sufficient to ‘annul or 
oscillations 3 and 4. This Proszynski does by em- 
ploying a gyroscope with its axis parallel to the optic 
axis of the apparatus. The requisite dimensions and 
velocity of the gyroscope may be calculated from con- 
sideration of the admissible maximum displacemeat 
of the impression on the plate in a given time, and 
of the forces due to shaking of the hand and weight 
of the apparatus. The gyroscope, however, only 
annuls short, rapid movements, and does little to 
counteract slow movements, such, for example, as are 
imparted to the apparatus by turning the handle To 
avoid this inconvenience de Proszynski has con- 
structed an automatic apparatus comprising a pneu- 
matic motor, which is at once light, powerful, and 
very small. The air reservoir can be recharged by 
means of a small hand pump. 


Light and Sound Waves 
ITH reference to our ability to tell the direc- 
tion from which sound proceeds, attention may 
be called to an interesting difference between the eyes 
and the ears in relation to the size of the waves that 
strike them. 

The average wave length of light is about one ten 
thousandth of the diameter of the pupil of the eye. 
On the other hand, according to Rayleigh, the waves 
of sound proceeding from a man’s mouth are about 
eight feet long, whereas the diameter of the passage 
of the ear is quite small, and could not well have 
been made a large multiple of eight feet. One conse- 
quence of the minuteness of light waves in compari 
son with the size of the eyes is that the lenses of the 
eyes are able to concentrate rays of light upon the 
retina with great efficiency. 
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to the Pat Office in 1882 was a law 
er in Kansas On entering the Patent 
Office | was for a while in the division 
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grees in the law in the National Uni 
ersity in Washington, and after a 
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eation Paige typesetting, 
justifying machines. 
The of the 
complicated ever invented, and the patent 


volumin 


machine was one most 


eventually granted is the most 


ous ever issued. Ordinarily machines are 
adapted to perform an operation, or cycle 
of operations, and continue to do so in- 


definitely; the Paige machine, however, 
has its operation determined by the con- 
dition of each line of type with 
number of 


of such conditions with 


respect 


to the length, word spaces, 


etc., taking nots 
machine sense, and then proceeding auto- 


matically in its operation in accordance 
with the requirements of that line. Two 
applications were filed to cover the ma 
chine, one relating to the general organ 
lvation and having 204 sheets of draw 
ings, but eventually limited to 163 sheets; 
and the other with Mr. C. R. North, as 
joint inventor, relating to the justifying 
features, and having 81 sheets of draw 
ings. It was desired by the applicants 
and the examiner that the examiner be 
permitted to go at the expense of the 
applicant to a distant city and examine 
the application in connection with so 
much of the machine as had been con 
structed, and the working drawings 
When the Commissioner's consent to this 


arrangement was sought, he refused to 
igree, on the ground that it was against 
the policy of the office, and if it was done 
n one case, might be done in another 
The examiner urged that this was an 
xtraordinary case, and upporting hi 
vosition asked the Commissioner to pe 

mit him to bring the applications dow 


and physically as Examiner Rafter had 
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| have succumbed under the tremendous | 4 New Method of Metal Coating 
strain incident to the examination of so| By Our Paris Correspondent 
complicated a machine A SWISS engineer, M. Schoop, has in- 
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Division including such important|@ metal coating on various materials, by 
classes as presses, tobacco, label affixing| Spraying a cloud of finely atomized metal 
machines and pneumatics. He has a tem-| Particles upon the surface to be covered. 
perament eminently fitted for the exam-|The new method was first demonstrated 
ining duties, which, reinforced with a|before the Engineers’ and Architects’ 
strong physique, great application and| Association of Zurich, and has since been 
a fine capacity for work, makes him a| presented also before the French Acad- 
very useful examiner |emy of Sciences by Prof. D'Arsonval 


in order that their magnitude might be | he was appointed principal examiner, 
appreciated It is said that several mes-| and assigned to Division 4, which has 
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plications into the Commissioner's office, | now of nearly thirty-four years. Exam- 
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formidable that he could not further re | portant classes of bridges, conveyors, 
fuse to permit the assistani examiner to| cranes and derricks, hoisting, excavating, 


hydraulic engineering, loading and un 


loading, and metallic building structures, 


make the trip. 
The machine was a result of nearly | 


twenty years of constant work by an/ covering a very active field in civil engi- 
able engineer and inventor, and the orig-| neering } 
inal machine is now said to be in the | Mr. Pond is not only a gifted theoret- | 
possession of Cornell University. The] ical engineer and mechanic, but is an | 
patent is one of the curios of the Patent| accomplished practical mechanic, and is 
Office, and it was fortunate for the Patent] recognized as a particularly clever carver 


Office that so robust a man both mentally] of wood. 
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| boys, and he has pursued a calm, even| metal, while another kind of gas can 
way through the years, with the cordial|be used for the atomizing. If desired, 
respect of all and the warm regard of!such a gas may be used at this stage 
those intimately associated with him }as will oxidize the metal, so as to give 

Mr. Benjamin W. Pond was born in|a coating of oxide instead of metal. The 
Bangor, Me., son of the Rev. Enoch Pond,| action of depositing the metal appears | 
president of Bangor Theological Sem-/to be as follows: 
inary, and passing through the public When the metal is atomized in the| 
schools of his native city, entered Bow-|form of a cloud, its particles strike the | 
doin College, from which he graduated] surface which is to be covered, but here 
with the class of 1857. Following in his|they lose their original spherical form 
father’s footsteps, he was bred to the/and are flattened out upon the surface | 


church, and occupied the pulpits of Con-|into blotches which unite together and| 


gregational churches in several places | form a continuous layer of a certain 
until the spring of 1873, when failing| thickness over the object. The metal is 
health required him to seek a milder | projected at a very great speed from the 
climate than that of his native Newl|orifice, and this explains why the par- 
England. | ticles which are no longer liquid when 

In the summer of 1873, upon the re-| they reach the surface of the object, are 


'able to make up a homogeneous and very 
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| 


appointed a third assistant examiner in 
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For in- 


only a 


tained by the usual methods. 
stance, tin, when cast, 
little over one-half the of tin 
applied by the Schoop when 
tested by the Brinell method of dropping 
a steel ball and observing the mark made 
it. Under the there ap- 
peared to be no difference as to the fine- 


ness of the structure as compared with 


showed 
hardness 


process, 


by microscope 


the ordinary metal 

The new process lends itself to a num 
ber of interesting and useful applications, 
of the metals can 
be deposited in layers upon various sur- 
faces. One important should 
be the coating of structural iron to pro- 
tect it against weathering. The opera- 
tion should be readily applicable to fin- 
ished structures, such as cranes, bridges, 
etc. There should be no difficulty in 
making the coating apparatus portable, 


since most common 


very use 


so that it can be used on the spot to 
|coat the ironwork all over with a non- 
rusting metal layer more durable than 


any kind of paint, and, as the inventor 
claims, Numer- 
ous applications which suggest themselves 


also more economical. 


for the new process might be divided 
into two classes. On the one hand we 
may wish to coat an article for decora- 


tive or protective purposes; on the other 
hand the aim may be to form a crust 


|over an article, in order to subsequently 


strip it off in form of a mold. Additional 
uses of a somewhat different character 
are the coating of wood, porcelain or 


glass, to render their surfaces conductors 
of electricity; and the metal coating of 
glass mirrors, whether parabolic, spher- 
ical, plane, or of any other kind. 
Among the may be 
of the process for the purpose of apply- 
ing a protective coating, may be men- 
tioned the encasing of telegraph poles at 
the end which is buried in the earth, and 
especially at the point where they emerge 
from ground. By metal-coating 
wooden propellers for airships and aero- 
planes the double purpose may be served 
of imparting to them a protective coat- 
ing and reducing their friction. A pecu- 
liar application is the deposition of an 
aluminium layer one-eight-hundredth of 
an inch thick upon balloon envelopes, 
whereby they are rendered gas and water 
tight. Capsules for bottles can be very 
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economically replaced by metal coating 
put on by the new method. A bottle thus 
sealed is hermetically closed, and can- 
not be used again without showing ob- 
vious signs of having been opened before. 
A good substitute for tinfoil, such as 
used for wrapping chocolate and the 
like. can be made by metallizing paper, 
the surface of which is burnished or in 
any other way given a bright or satinized 
gurface. The somewhat perplexing prob- 
lem of coating metal or other substances 
with aluminium seems to be most satis- 
factorily solved by Mr. Schoop’s new 
method. This application alone would 
render the new process very valuable. 


Other uses which have been suggested 
are the metallizing of textile fabrics, of 
the inner surfaces of new pneumatic 
tires, the coating of bottles and other 
vessels for use in chemical industries, 
the metallizing of carpets for theater 


decorations, and numberless others which 
will readily occur to the reader. 

Examples of the second class of appli- 
eation mentioned above, in which the 
process is used to produce a_ surface 
mold, are the manufacture of printing 
blocks, stereotype and matrices, and the 
production of a variety of articles ordi- 
narily prepared by the galvano-plastic 
process. There is no difficulty in making 
hollow objects, such as, for instance, 
seamless metal tubes. The possible ap- 
plications of the new process seem, in 
fact, almost unlimited, while the inventor 
claims that in point of view of economy 
his process easily wins over most of the 
methods at present in use. 


The Work of the Washington 
Conference 


HE conference of Washington of the 

International Union for the Protec- 
tion of Industrial Property came to an 
end on June 2nd, when an agreement 
was signed, which will be amendatory to 
the Paris Treaty of 1883. Of course the 
nature of the agreement will remain 
secret until it is ratified by the respect- 
ive governments. 

The sessions of the conference have 
been extremely interesting, and the con- 
ference of Washington will be honored, 
it is stated, by the addition of several 
non-union nations to the ranks of the 
union or adhering nations. 

The weather at Washington was ex- 
tremely hot throughout the conference 
and served to bring the deliberations to 
a speedier close. The thermometer stood 
in the neighborhood of 100 degrees dur- 
ing the opening days, and many of the 
delegates worked with their coats off, 
which established an absolute precedent 
so far as international conferences are 
concerned. It was indeed an unusual 
sight to see the distinguished diplomats 
arrayed in their shirt sleeves, collarless 
and in many cases vestless, guiding the 
destinies of international patent and 
trade mark laws. 

The foreign delegates were the guests 
of the United States on an excursion to 
Atlantic City on the 20th of May. A 
special train was run over the Pennsyl- 
vania Railroad, and accommodations 
were arranged at the Hotel Marlborough- 
Blenheim. When the party discovered 
a difference in temperature of about 40 
degrees between Washington and he 
New Jersey resort, it was with difficulty 
that they could be induced to return to 
the capital. The majority were in favor 
of continuing the deliberations at At- 
lantic City, where the accommodations 
and the atmosphere combined to make 
things thoroughly delightful. 

A pilgrimage was made to Mount 
Vernon, the tomb of Washington, where 
a memorial wreath was presented by the 
foreign delegates, and a speech was 
Made by M. Georges de Ro, the vice- 
president of the conference, and one of 
the delegates for Belgium. 

The crux of the formal entertaining 
Was reached on the 27th, when the for- 
eign delegates were the guests of Am- 
bassador Tower, president of the confer- 








ence, and the five United States dele- 
gates, at a banquet, at which nearly two 
hundred guests sat down. The banquet 
was held in the large hall of the Hotel 
New Willard, which has been the official 
headquarters of the conference. Am- 
bassador Tower presided at the banquet, 
and made an address of welcome which 
was very happy in its vein, and in which 
he complimented the conference on the 
rapidity and thoroughness with which its 
labors had been conducted. The Am- 
bassador of France, M. Jusserand, ad- 
dressed the guests in French, and laid a 
great stress upon the world-famed hos- 
pitality of America, and congratulated 
the delegates upon their good fortune in 
being able to see Washington and the 
United States under such favorable cir- 
cumstances, as the guests of the nation. 
M. Jusserand closed his remarks with an 
address in English. Not to be outdone, 
the British Ambassador, Mr. Bryce, 
spoke in English and wound up with a 
complimentary address in French. He 
was followed by the Mexican Am- 
bassador, who spoke of the great sym- 
pathy that the nations of the earth and 
particularly the United States of America 
had extended to his countrymen in the 
time of their national sorrow and peril, 
and was warmly applauded. The Min- 
ister of Portugal, Vicomte de Alte, spoke 
on behalf of the delegate diplomats to 
the conference, and M. De Ro, on behalf 
of the delegates in ordinary. The Sec- 
retary of the Interior, Mr. Fisher, made 
a speech full of humor and good sense, 
which was much enjoyed. Among the 
guests were the Turkish Ambassador, 
most of the ministers and envoys ac- 
credited to Washington who were in the 
capital, and a distinguished list of 
chargés d'affaires and secretaries of em- 
bassies and legations. The Secretary of 
State was unable to be present on ac- 
count of illness, and the President had 
already sent his regrets, on account of 
an engagement of long standing. 

The President received the delegates 
at the White House during the second 
week of the conference, and each had the 
opportunity for a word with him. He 
manifested a deep interest in the subject 
of the revision and unification of inter- 
national laws relating to industrial prop- 
erty. Many of the delegates were pre- 
sented to the President in person by 
their ministers and ambassadors. Mrs. 
Taft entertained the conference at a gar- 
den party on the White House lawn, a 
function that caused particular delight 
among the foreigners, all of whom have 
shown a most gratifying interest and 
pleasure in the attentions paid them in 
this country. 

M. Capitaine of the Belgian delegation 
has planned a trans-continental trip at 
the close of the conference, and he will 
visit Yellowstone National Park, Yose- 
mite National Park, the Grand Canyon 
of the Colorado, the Canadian Rockies, 
and all the cities of the Pacific coast. M. 
Capitaine is the leading patent attorney 
of the very important manufacturing 
city of Liege, and will during his trip 
make a study of trade conditions. He is 
an expert upon the subject of the inter- 
national protection of industrial prop- 
erty. 

Col. Herbert Hughes, the law clerk of 
the Sheffield Cutlers Company, who ac- 
companied the delegation of Great Bri- 
tain as expert adviser, is a student of 
battlefields, and has embraced every op- 
portunity to visit the famous battlefields 
in the vicinity of Washington and Rich- 
mond. As Maryland and Virginia are 
rich in traditions of this sort, Col. 
Hughes, in addition to his official duties, 
has been a very busy man. 


A Prize for a Safety Lamp 


T is announced in the daily press that 

Mr. Winston Churchill, Home Secretary 
of Great Britain, has offered, on behalf 
of an anonymous colliery owner, a prize 
of $5,000 for an efficient electric safety 
lamp. The prize is open to the world. 


Notes for Inventors 

A Rapid Manual Brake Wanted for 
Trolley Cars.—In talking with an official 
of long experience in electric traction 
lines, both city and suburban, the writer 
asked him what is the most needed im- 
provement in traction systems in a me- 
chanical way. His reply was surprising, 
but the promptness with which it was 
made rendered it the more convincing. 
He said what is most needed right now 
is a rapid action manual brake. In other 
words, a manually operated brake that 
can be quickly applied, something be- 
tween the slow chain winding brake and 
the quick air brake. Of course, the brake 
should be strong, be capable of applica- 
tion without too much effort by the mo- 
torman, and should be capable of ready 
and economical application. 


The New Congressional Committee on 
Patents, Trademarks and Copyrights.— 
The old patent committee of the House of 
Representatives lost only four members 
out of its fourteen in the recent polit- 
ical shake-up, but probably many of the 
members of the old committee will not 
be on the new Committee on Patents of 
the House of Representatives. 

Mr. William A. Oldfield of Arkansas 
is the new chairman of the Patent Com- 
mittee, and the Democratic members 
thereof have been named as follows: M. 
A. Morrison of Indiana, E. Y. Webb of 
North Carolina, Frank Clark of Florida, 
Joshua W. Alexander of Missouri, R. J. 
Bulkley of Ohio, M. W. Littleton of New 


York, Oscar Callaway of Texas, S. A. 
Witherspoon of Mississippi. 
The geographic distribution of the 


Democratic members is somewhat pecu- 





liar, as the North and East have but 
|small representation among the mem- 
|bers. Mr. Oldfield, the chairman, is en- 


thusiastic upon the subject, and like 
most of the members is a trained lawyer. 


Don’ts for Air Brake Inventors.—An 
inventor is always interested in what to 
do, what to invent, what is needed, and 
similar propositions, and should there- 
fore attend the negative side suggested 
in what not to do, or “Don’ts.” The last 
annual report of the Block Signal and 
Train Control Board to the Interstate 
Commerce Commission contains some ad- 
vice under the head, “Mon’ts for Air 
Brake Inventors.” Some of these which 
are quoted below are not confined to 
air brake inventors, but have a general 
application to all fields of inventive activ- 
ity. Notice the following: 

“Don’t be satisfied with yourself or 
your first or even last idea of a device. 
Look for the defects, not the merits in 
any design you propose to patent. The 
latter will always take care of them- 
selves. An apparent success, however, is 
oftentimes more fatai than flat failure. 
The latter at least tells the truth, and 
usually teaches a valuable lesson; the 
former raises false hopes and obscures 
the truth, and results in a corresponding 
greater failure when the final reckoning 
does come.” 

Also this very brief, but important 
piece of advice: 

“Don’t attempt to find a remedy for a 
known defect by getting around its effect, 
but first discover the cause and overcome 
that.” 

As to the human equation in its rela- 
tion to “fool-proofness,” the following is 
worthy of thought: 

“Don’t overlook the fact that sim- 
plicity, interchangeability, fool-proofness, 
and low first and maintenance cost, often 
have more to do with the success of a 
device than ingenuity of design or nicety 
of construction.” 


Some Interesting Recent Patents.— 
Among some interesting patents recently 
issued, we refer to one numbered 989,714, 
for a watchmaker’s appliance, including 
a stethoscope which is applied in opera- 
tive relation with a watch movement; 
patents 989,722 and 989,723, to Richard H. 
Rice, for turbines; patents 989,802, 989,- 
803 and 989,804, to William D. Rennie, 
for process of electrolytically extracting 








metals and for compositions for use in 
the process; patent 989,927, to George M. 
Saybolt, for a process of obtaining naptha 
from natural gas; patent 990,121, to 
Franklin J. Drake, U. S. N., for method 
and apparatus for lifting fogs, including 
the projection upwardly through the fog 
at suitable intervals of columns of gases 
under pressure, producing currents to 
dissipate the fog; and patent 990,183, to 
Charles G. Ashley, for a relay in the 
form of an instrument for increasing the 
amplitude of wave form current, includ- 
ing windings as defined in the said pat- 
ent. 

A Design Patent for an Animal Trough. 
—A recent design patent for an animal 
trough, presumably a hog trough, arouses 
curiosity as to how far the ornamental 
features of the trough will affect the 
gastronomical ambitions of the animal, 
and recalls the old story of the scientific 
stranger who rebuked the farmer for 
feeding his hogs hard corn instead of 
soaking it over night. The former asked 
why that was better, and the stranger 
said the hogs could digest the soaked 
corn in one-half the time they couid the 
unsoaked, whereupon the farmer said, 
“Stranger, what do you calculate a hog’s 
time is worth around here, anyhow?” 

Relfeving Automobile Tires of Weight. 
—The writer's neighbor has a new auto- 
mobile, high powered and heavy, resting 
with much weight on its tires. His prop- 
osition is to jack up the machine off 
the tires over night to relieve the tires 
of the pressure when the machine is not 


in use. It is troublesome to place and 
operate four jacks independently. With 
the power right at hand in the engine 


of the machine, it seems that someone 
should be able to devise a convenient, 
readily-operated lifting device which 
could be actuated by the power of the 
machine to lift the four corners of the 
machine simultaneously and thus relieve 
the wheels of the weight. 

A New Lightning Arrester.—A patent, 
No. 991,483, has been granted to E. FE. F. 
Creighton, assignor to General Blectric 
Company, for a protective device includ- 
ing a lightning arrester which has elec- 
trodes separated by a spark gap of con- 
stant length, and which develops in a 
direction opposite to the movement of 
the vapor liberated from the electrodes 
a gas blast whose velocity is greater than 
the velocity with which the vapor moves 
across the gap so that the vapor is car- 
ried away from the gap and thereby the 
formation of an are is prevented when 
a disruptive discharge takes place _ be- 
tween the electrodes. 

Another Air Brake Patent.—A patent, 
No. 991,538, has been granted to Walter 
Phillips of London, England, assignor 
to the Westinghouse Air Brake Company, 
for a fluid pressure brake in which az 
electro-magnetic device controls the brake 
cylinder pressure and an electric genera- 
tor which is driven by the momentum of 
the vehicle for varying the supply of cur- 
rent to the electro-magnetic device ac- 
cording to the speed of the vehicle, is 
thrown into action when the brakes are 
applied. 

A Woman’s Invention.—A patent, No. 
991,496, has been granted to a Kansas 
woman for a guard for the wheel and 
bobbin winding mechanism of a sewing 
machine, which guard has two upright 
members, one extending alongside the 
flywheel and around the rear edge of 
same and the other extending around the 
front edge of the flywheel, the members 
being connected together and means be- 
ing provided for securing them to the 
base of the machine. 

A Cosmetic Booklet.—A patent (Ne 
990,270) has been issued to a Lendon 
lady for a cosmetic booklet which hes 
a number of leaves saturated with a 
rouge composition and interposed waxed 
leaves which are perfumed to transmit 
their scent to the saturated leaves, per- 
forations being formed that the 
leaves may be conveniently torn off as 
in the ordinary postage stamp books. 


so 


. 











f SCIENTIFIC AMERICAN June 10, 1911 





















































Legal Notes | to the judicial districts themselves. Since RECENTLY PATENTED INVENTIONS REDUCTION SYSTEM.—A. J. Mortock, 
~~ < " | no New York, N. Y. This improvement refers to 
the districts as existing in 1873 were rhese columns are open to all patentees The os ' if k i 
P . es . ; . - . ects arrangems reduction systems usec or cooking, reducing 
he New Vederal Judicial Code By yee - a a A Die . ,q | notices ‘are insert d by special arrangement y g, 
Phe F 7 ' ¥| defined in the former Revised Statutes, | with the inventors rerms on application tothe | and converting garbage, offal, slaughter-house 
Mie . | ixcite - . P P P > . P » ‘ 4 
John A. Mallory In the excitement of! arts of Congress « reating new districts wt rtising Department of the SCIENTIFIC | tankage, dead animals and fish, and materials 
} ‘ MERICAN s P 
the struggles in the closing days of the | nq divisions of districts have accumu: | jof various kinds, for the double purpose of 
ive nezre ‘ measure . |} ridding communities of the various objection- 
Sixty-first ne S Ove! neasures Of! jated, forming a v ry complicated series Of Interest to Farmers, : é onjection 
“ , , P t} Judicial ‘ : | | able materials mentioned and of making 
mot genera intere ‘ icii of ~aviaions These : = — ‘ . ro _ a 
f provision rhe have been very | PLOWING MACHINE.—D. F. Kuster and] various products and by-products by working 
Code” passed to law almost unnoticed. | carefully revised, and inconsistencies and |. J. Niemann, Washtucna, Wash. In opera-| yp (he same. 
rhe changes made by it in the judicial) discrepancies removed, and the seventy- | 1°" om te cogs is geomet — — DETACHABLE SHOVEL TOOTH POINT. 
. P te} . ‘ » f r and the pressure of the sol sains it Cc. H MULRONEY and I. B M ‘ oe 
stem ar ortal und. a igh they er , ‘ , ee P - ULR an , ANNING, Brown 
i I seven districts an eir divisions, a ¢ ti = s | 
4 . se - “Sane | id heir div is l S|disks of the swinging frame holds the aid] Station, N. ¥ In the present patent the in 
ao Ane ©! : mua , = now existing, have been described, and | frame in inclined position with respect to the | vention has reference to an improved design \ 
) enera ntion of them may Well! +h territory included in each, where |tongue, since the greater portion of the pres-| of shovel tooth point to be used on steam 
sure is or he Me en o he rar h : - annaratyu ; 
be mad yw | necessary, defined anew ee i gms int . m f os f ‘ shovels and other excavating apparatus. It is 
' } ‘ . ‘omn HSKS are hen in CS possible position or so constructed that it can be readil« l 
he vle : ramed by ie Commis T , a ss - t nstr a i an i put on 
‘ 1e He ts th » re? x Pw SiO Ss . ; * +) t ] ¢ y ¢ - 
. ; a. | 3 ne a sadn ateD D division | pulverizing e soil, and are held automatically | the end of a tooth and fixed thereto, and 
‘ ‘ Awe, Wa b- eviISiOM or designating new places for holding|/in t! position t may yield to avoid | readily detached therefrom so as to be replaced 
) t Judiciary *|courts usually provide where suits of a}? struction when it is worn out 
the mer Revised Statutes; but, as eN-| joral nature shall be brought, where} AUTOMATIC SHOCK LOADER.—Au ey) BIRD AND FOWL PERCH.—H. FP. See. 
acte it contains only provisions relating process | be served, where prosecu nage tage seinen ee rreageses “Mcage, ) reRcer, Jersey City N. J rhis invention 
| lw? Invention shown In the engraving DAS | ynortains ty P f arch os oost ] 
he ) anization and jurisdict on of ae es 1} F ‘ — a | to a form p 1 oO I and one 
tions for crime shall be instituted, when | jn view a machine adapted to load the shocks | ,) lect 44: 46: weoeiie & dor adecied to. uae 
t \ i j } ren fror ’ ' atis ' , , | ° 
and »W i ‘ iv be emoved mm one nuor tra Z nid ver which infests the fowl, and affords 
7} T ot aire ] t vem o ih) i I ried 1 t : 
ind ! Micers Nn ! tly a division to another, how pending cas¢ dying fork I» fulcrumed t t means whereby the perch may be readily 
, 1 : In obtaines ns ( vy y 
ta dt i o fees, et is left ij are to be disposed of after the division | leaned Mhis is obtained by structing a 
. ‘ ’ r ven evis , } perch having recesses inserted from the under 
for other arts of the general revisior s established, when and from t places : ; 
it | . side and inclined at an angle to the axis of 
mos t may ® presumed, o be in juries are to be drawn, and for various the perch 
ded n { dad ) *‘rocedure +? ] . 7 
‘ a8 f Procedur other matters of local procedure. Thes REMOVABLE CALK FOR HORSESHOES 
The one great change made is the/ provisions, of mer ly local application H. D. Wenpr, Hoboken, N. J. The calk-bear- 
nine bolitior of the ‘“ircuit ‘ts ; : » ng ~p engages h e shoe to preve i 
enti aby 101 Cireult Cour and varying in detail, though for similar “se _ = deg ; kgs ‘ie ; = ey 
a el ; ‘ Ronen - oe “¢ ia F lateral movement of the ylate, and is clamped 
The appellate jurisdiction of those cour purposes, have all been eliminated, and . 
} tal ‘ ‘ t tl P ver the hoof in such a manner that no por 
having been taken away by the act Cf) their place supplied by general pro n of the clamping means comes adjacent the 
ee } } een te “ronit . te — 1 } 7 ” 
891 which ated the Cireuit Cour visions covering all such subjects, and AUTOMATIC SHOCK LOADER rear and tender side of the hoof rhe calks 
of Appeal f yriginal jurisdiction stil applicable to future changes proper are removable from the plate, and may 
, e rea eplaced wher orn ¢ yroken 
left ft them, and all their powers and The new code is based on the Report itis aiaedins Sg ee yn - readily re] 1 wh worn or broken 
a oo étieiariell the District ; acd goabouy ne pote ging hans: ; NECK YOKE CENTER.—M. Marks, Lemon 
duties, are now confert on the istrl of the Commissioners to Revise the Laws, | laterally, and directed in its movements by a} | Cal rl inventi provid yelet 
. . , . s : . ove i ty nve on rrovides ar eyele 
Court Thereby al he federal jurisdic of the title “Judiciary.” to the extent downwardly and outwardly-inclined guid iV astru d from pliable sound deadening ma 
‘ f rt f iret i t is , . . ing guid irms at the top extending to tl ~ 
on OT OU 7 vw ors instance 18 CON-|of the portions of that title covered by . k tel teria provides an eyelet so mad that the 
: 7 ai ypposite sides of the true a switch being a . . 
soli ted . he istrict “te one a6 - ti-rattling material may be eadily e 
MIGatCG § District Courts The |the code That le was reported by | ranged at the fork of the guide to direct th t * r repl i . ind ¢? vid ; l ; ro 
ippellat iu fiction of Circuit Courts | sno Z s a aie - ti rap ates of thin mine justed ¢ eplaced : ane provides oop for 
Mi k ; 1¢@ Commissioners originally in 1901, /1 in t t n : eyelet adjustable to contract or expand to 
yf ‘ = : ‘ of ‘ 1 r t ol ' 7 ‘ Oi . i? } 7 
appeal nd of the Supreme Court) and finally in 1909. Comparison with th: commodate neck yokes of different diameters 
remains unchanged. The system of courts|¢oqe as enacted demonstrates that th Of General Interest, 
f wens ur ictio will he heref . : } > \N ON ih¢ ON 1G ircH 
f general jurisdic n will be, th £01 Joint Committee of Congress on the R¢ meee ~ oa I > n Hardware and Tools, 
, FIELD terk y, €e he invention | a 
one ourt of riginal jurisdiction, one}, 1 of the aws. besides incorvorating j ' , 
re vision of the Laws, besid ncorporatin einitiaien: lind ontaining tanks of port KNIFI Henry | CHANDLI care of 
ern e t co t f ar > iq Fi l ing I l nif 
intermedia 1" of appeal, fi In| recent legislation, must have expended te and other character that hold oil so as tu | Rogers’ Hot Minneapolis, Minn I knife 
" ‘ ‘ itr s for use in cuttin steaks hons 
many ases. and on Supreme Court, of much care und labor on the details of | prevent leakag provides a structure f tank | ilustrated is for u in 1 ing teak LOps, 
ae : irre ™ . ral vis 2 _ ; ee , net ents for hips to transport o _ und other meat or food stuffs, raw or woked, 
ERAL JUTISG - ‘his general plan Was/the code, in adjusting its provisions to mt ne te ' coal, t.| for varating flesh of poultry 
I 7 ides a icking for oil containing compar are is n I itr 
originally designed for the federal ju P he ectiabime « 7 _— , oti tbime , ; 
: “A | one another and to existing and future| .nts when formed in ships to render the| parating small joints 
‘ ia aveter S 7 adonte j an owe P s . ity ete “range 
sclal 8) and has been adopted in/-onditions. The result is a great im-| structure solid and to prevent puncture of the | 2 ultry, etc. and arranged 
nw ¢ thy tates . . —_ , so that the use requires little physical exer 
mat sf h ate provement in the form of the laws on/| lining material ind provides a lining t ; | : 
om , = ’ 7 — - ompartments ¥ allows or vibration ar tion ft quickly ane properly a mplish the 
The provisions relating to the three the very important matters covered. npartn nt that allow for ibration a 
rt f : ) YT licti +} ’ ~+ working of the ship, and reduces the danger 
a I s oO specia juri 7 - ion on ( oe West Publishing Company's Docket om _-— 
of Clatm the Court of Customs Appeals, . 
} : ¥- . . JOINT FASTENER D A. WricHut, Sa ee 
and the t‘eurt of Commerce are included Employer and Employee. In the case Antonio, Texas rhis fastener is adapted for 
im the ode in separate chapters lof Ladoff v Dempster, Dempster v. screens and is provided with arms, with « KNIFE 
fhe commingling of original jurisdic-| Ladoff, decided by the Court of Appeals | portions forming laterally projecting teeth s 
that when the arms are pushed inwardly 1D) p.cult desired Dee is made of & tooth t& 


tion in the Cirenit and District courts at| of the District of Columbia March 6th, the f f tl 
erfs In a member of the frame of the sereen, | tegral with the knife blade a he for 1 1 
present, which gives to both concurrent! 1911, the Court, by ts Chief Justice ' ' : : , S* . 1 ade at the forward en 
| » © ! hief Justice, | the teeth will be pressed in the direction of] and extendir in the _— of the blade, the 

trisdiction of mos es t to each | ss th e of arms e resiliency of the : 
jurisdi 0 nost cas but t ach | said he plan the arms, the resiliency of t tooth having its point arranged within the 
' 





xclusive jurisdiction, respectively of “The principle is well settled that if | material of which the arms are made, forcing] straight cutting edge of the blade, this edge 
. : e teeth outwardly t each side to engage » — . ; 
certain other cases, has long been a cause |one employed to carry out an invention . : persaige 5 : ‘ | being interrupted for a short distance on both 
: : the member of the frame and to prevent the] cides of the tooth 
of perplexity and confusion The re-| by another of a machine, manufacture, or) withdrawal of tl irms. The fastener head, | 
moval of this difficulty and unification|composition of matter, makes valuable| which is secured to the arms, is disposed in a] HOSE COUPLING.—H. W. Prrerson, Seat- 
| as ; : ont 3 : t utting | tle, Wash. The ai ere is to provide ( 

of all procedure in the first instance in| discoveries ancillary to the plan and pre- kerf and provided with flanges with cutting ish aim here is to provide a con 
' et} | | ; " . ! }, | Cdges, whi h provide means to hold the two} Sffucetion in which one of the coupling mem- 
a ne ribuna will be welcome to/|conceived design of the employer, such ies laine vers will be provided with a packing arranged 
litigant ind to lawyer i veries inure t the benefit of : to be actuate ) e pressure o Ve i 
i ) rs discoveries inure to the b nef Nf the | BOOK COVER.—G. H. Becker evil 7 yo lated by the 4 essu f th auld 
To the general public, and to the Gov-|employer. And the principle applies to|nj J rhe invention relates to improvement vl vas t srt upled pipes in such a as 

> render 0 sipe joint vertectly tight 

ernmen the administration of justice,|the case of principal and assistant en-|in removable covers for books, magazines, or — 4 I , 


- the like and more particularly to means fe COIN HOLDER FREEGIFT VANDERVOORT 


the simplification of organization will be | gaged in the work of a common employer 


} =: , ; : supporting and securing the book within the |©@rrizo Springs, Texas. The holder shown in 
very beneficial We have now 77 judicial|as these parties were (Braunstein v cover The main object is to simplify th the engraving is adapted to hold a_ plurality 
districts, in most of which divisions| Holmes, 30 App. D. C., 328-331; Robinson | construction. so that the cover may be very|°f coins of given size, so as to constitute a 
have been created or two or more|!v McCormick, 29 App. D. C., 98-108.) | inexpensively manufactured but will prove | Pa kage of given value The aim is to sim 


substantial and efficient in use plify the construction by eliminating end 
: walls, but at the same time effectively retain 

. . ; sER : LUST i 2 N 

o claim the benefit of the em- BOILER DISINCRUSTING COMPOUND is atten ts neniiien, eek to tele 

R. L. De Guevara, Vera Cruz, Mexico. Among —e , : : 


places designated for holding courts, eo| But as said in the last case cited 





that courts are required to be held in 
acyl 7TH diffe ant ) . t Sg "oa" skei P ‘ tove . ‘ - i 
geome 27¢t lifferer laces In each di ployee’s skill and achievement, it is nm the principal objects here are: To provide a} 
trict and division there is necessarily |sufficient that the employer had in mind | compound which prevents the accumulation of | 


_— 





maintained the complete organizations of|a desired result, and employed one to|scfle or other inernstating coatings in boilers 
| , , : 13 to provide a compound the neutralizing effect (| 


beth a Circuit Court and a District Court | devise means for its accomplishment. He |‘ we , 
with all the officers and equipments requi-|must show that he had an idea of the pen coe ne _ —- a — | |e | 
the water of the boiler in direct ratio to th I | 
site for holding court in all the places |means to accomplish the particular result, | water consumption thereof; and to provide a ————— | 
designated This expensive duplication! which he communicated to the employee | compound, simple and non-destructive wi 
of judiciai machinery will cease, and the|in such detail as to enable the latter to GRAVE BRACE.—A. H. Havarp, Urbana 
Il M Havard'’s invention relates rally 





conduct of judicial business in a district}embody the same in some _ practical : : 
, : “ee la 1 a ae |} to a device which may be used for preventing 
iv si; , 2 rit = . "oO € . > ? f » - a 
y a singk art hould be more fficien form the cavin in of the earth adjacent an exca 


and consistent, as well as more econom The Patent Office Official Gazette briefs | vation and more particularly it relates to a 





| 
icé!) | the case in its syllabus, as follows: structure of few parts and simple formation 
This change might well have been| “D was employed to improve upon the which is particularly adapted to prevent the 
i 120 , ; tit “hat : , - H , ides of the grave falling in | THT hy I Hi iT Hh | 
made in 1891 is was r sed, when| magnetite elec > Ss > ade sev . ay 
ma proposer en gnetite electrode of e made sev CABINET K Manrey, Eustis, Fla _ Hi I wi Hl || il i\| iH] 
ULL LULL l Jil 























the appellate risdict P the Circuit | ers iffere . inationa of aterial aa é ; 4 
the appellate jurisdiction of the Circuit |eral different combinations of material, | this instance use is made of a casing having | 
Courts wa transferred to the Circuit}one of which contained 3 to 12 per|removably disposed therein a_ plurality of} COIN HOLDER. 
Courts of Appeals, then created As the/centum of titanium oxid L was em-| drawers provided with revoluble means, for 
| : 

' , , . } containing embroidery and adapted to be re 
Cireuit judges have been almost wholly| ployed to assist D, and mixed, fired and | . 7 

> I xed, . | volved when the drawers are withdrawn from | spreading of the holder at the insertion of the 





occupied in tl itter courts, the work|tested the pencils according to his direc-|tne casing, and the bottoms of the drawers| coins. The holder may conveniently be held 
in the Circuit Courts has devolved pored bang but was not called upon to advise | being substantially hinged, to permit of revoly-|in the left hand while the coins are inserted 
and more of h District judas who assist him in any other way. While|i@s the revoluble means when the drawers are| with the right, and the spreader may then ~ 
- . . A ae in open position sulled out with the right and, leaving the 
now sitting alone usually hold both he the work L conceived the idea of | . as |! . , ? 2 - ‘ : be 
pS : | PIPE COUPLING T Marrnuews. New-| Complete package of coins, which may > 
ir ' nad ty ; ‘ wt at . — . ira , _ ate S« , . ire > — . 7 m P t ane . : Ti ing 
Cireu | District Cou at terms ap Jan entire or substantially entire reduc- burvport. Mass. The aim in this case is to| Picked up without liability of coins slipping 
pointed for tl ime time, at the same/|tion of the oxids to iron Held, that this provide a coupling, arranged to insure quick | °Ut of the lower ends. 
place The iperfiuity of the separate | did not inure to the benefit of D, since | and accurate bolting together of the coupling FASTENING A. H. Boss, New York, N. 
organizatio vas be e very apparent.|it was not a mere mechanical improve-| "ges after the latter have been screwed in| ¥ The object in this case is to provide 
. osition on the adjacent threaded ends of the| fastening for securing moldings, trims ane 
Ane l f f t) vyiment of the thing L w smployed to |?" , 
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being arranged to allow expansion and con-|ing a gate which will be lifted by the cage}|and by closing the valves of the set not in| Weehawken, N. J. This improvement provides 
traction of the united parts without danger of|as it approaches the gate, will hold the gate] use, such set will be perfectly protected from]|a condenser having parallel walls arranged to 
pecoming detached or loose. open while at the floor, and which will re-|the products of combustion, and from the|form a tortuous passage from inlet to outlet; 
lease the gate as the floor is passed, and| intense heat of the combustion chamber. provides a condenser formed from puraliel 

Household Utilities, wherein the gate at any floor may be passed VALVE GEAR OF INTERNAL COMBUS-| Sheets of material arranged to form torteous 

KITCHEN SAFE AND DRAWER.—W. W. | without opening the same, if desired. TION ENGINES.—F. W. Lancuester, 53] Passages for gases; provides an air passage 
Arkinson, Columbia, 8. C. An object of this] BOX SKID.—L. H. Cartson, Lorain, Ohio.| Hagley Road, Edgbaston, Warwick, England. |there-through to alr-cool the tuner of said 
inventor is to provide a safe which may readily| Mr. Carlson’s invention relates to improve-| This invention relates to improvements in sheets; and provides means for distributing 


be taken apart and collapsed in a small space, 





for the purpose of storing or shipping the 
same Another object is to provide a drawer, 
the separate parts of which may be readily 
detached from each other and collapsed in a 
small space, and also may be readily attached 
to each other and set up, to form a perfect 
drawer 

CLOTHES DRIER.—G. R. Howe ti, South 
amptor N Y. This invention reletes to 
clothes driers or racks, for hanging up gar 
ments or other articles to dry, or for display, 
and has reference more particularly to a de- 
vice of this class, comprising a post, a spindle 
carried thereby, a head rotatably mounted 
upon the spindle and seated at the top of the 
post, and laterally extending arms carried by 
the head. 

RECEPTACLE.—Atsert H. Hewes, 716 
Clifton Avenue, Newark, N. J. This invention 
relates to spittoons, water closets, refuse cans, 
and the like, and its object is to provide a 
receptacle which is sanitary and which may be 
conveniently emptied. For the purpose men- 


tioned, us made of a shell provided with a 








RECEPTACLE. 


chamber for containing formaldehyde or other 
disinfectant, and a receiving cup arranged ir 
the shell and having its upper end adjacent to 
the inner wall of the chamber so that the 
vapors arising from the disinfecting contents 
in the chamber pass Over the mouth of the cup 
and thus me in contact with and destroy 


germs or odors from the cup. 


CAN OPENER Don P. Baustits, Graham, 


Mo. The invention pictured herewith relates 
to openers for cans and other similar kinds of 
receptacles, and refers more particularly to a 
device of this class, which has a frame pre- 
senting a fulcrum point, a cutter carricr 








He 


CAN OPENER. 


and a rolling cutter 
serving to sever 


mounted upon a frame 
mounted upoa the carrier and 


the material of the can or other receptacle. 
The invention also relates to a can opener in 
which the cutter-carrier is provided with a 
fixed cutter-blade in addition to the rolling 
cutter. 


“Machines and Mechanical Devices, 


THREAD GUIDE FOR SPINNING MaA- 
CHINES.—J, 8 Furrarpo, New Bedford, 
Mass. This invention permits the thread to 
be readily disposed through the eye of the 
guide, there being a plurality of slots on the 
separator finger which are adapted to catch 
the thread when the traveler breaks, the slots 


being also adapted to stop the yarn from whip- 
ping, to cause the yarn to break; to 
cause the double yarn to break; to stop snarls, 


single 


and also to cause the thread to break if the 
traveler is too light. 

LIQUID WEIGHING MACHINE.—R. W. 
Ens.ey, Cory, Colo. This improvement pro- 


vides a machine for filling cartons with heavy 
or viscous fluid; provides a machine for filling 
cartons adapted to discontinue the flow of the 
liquid when the cartons filled; and pro 
vides for discontinuing the flow from the reser- 
of material when a prescribed quantity 
has been delivered therefrom. 

MACHINE FOR MANUFACTURING COR 
RUGATED PAPERS OR CARDBOARDS. 
CAMILLE THIEBAUT, Paris, This 
vention has more particularly to 
mit of the and continuous manu 
facture of papers or cardboards which the 
such a manner 
to increase the 

to render its 
in every direc 


are 


voir 


France. in- 


in view per- 
mechanical 
in 
corrugations are arranged in 
as to partly overlap in order 
Strength of the and 
strength substantially equal 

tion of the sheet 

AUTOMATIC 
Finan, Cumberland, 


product 


J. F. 
of the 


GATE. 
object 


ELEVATOR 
Md. An 


invention is to provide a mechanism compris- 








pents in skids for lowering boxes or packages 


from a higher to a lower level, as from the 
level of the sidewalk, street or store to the 
basement. The main object is to provide a 


device by means of which the boxes or pack- 


ages may be lowered readily without danger 
of breakage. 

SAFETY STOP FOR ELEVATORS.—E. 
KOPPELL, New York, N. Y. This appliance 


operates clamping jaws or applies the brakes, 
the same embodying a compound sheave, this 
compound or set of sheaves and another set 
being operatively connected to the elevator 
brakes, aud having the safety stop cable looped 


thereabout, so that in the operation the cable 


is drawn from the large sheave of the com- 
pound sheave and causes the two sets of 
sheaves to approach each other, the sheaves 
of the compound preferably having gripping 


runways so that it is impossible for the cable 
to slip thereabout. 

OYSTER DREDGING AND MANIPULATING 
MACHINE.—Nets <A. Lyspeck, Hog Island, 
R. LL $y means of this invention oysters may 
be elevated from the bed, inspected and trans 
planted; sorted and transplanted with refer- 
ence to sorting; the foes of oysters captured 
and exterminated; the bed cleared, cultivated, 
and leveled; the load when received in the 
dredging machine may automatically dis- 
tributed; the load delivered from the dredger 
to conveying the dredging machine 
turned upon a self-contained center; an oyster 
scoop and attached devices constructed to ride 
upon the bed; and a continuous system is pro 
vided for distributing oysters and shells from 


be 


vessels ; 


the initial operation of removal from and to 
the return to the bed. 

FAN.—W. F. Primviey and H. E. Barr, Lin- 
coln, Neb. The invention here is to produce a 


device adapted for use in barber shops, beauty 


parlors, ete., which may be held in the hand 
and manipulated about the face and hair for 
drying the same, and which may be operated 


in close proximity to the face or hair without 
danger of injury to the person operated upon. 


AUTOMATIC BIT PITCHER.—J. A. Pit.- 
CHER, Jackson, Ohio. The milling machine is 
adapted to hold bits or the like, so as to give 
them the proper pitch. An object is to pro- 
vide an inclined work-support, which will be 
readily and quickly adjusted, and which will 
feed the work positively at the proper angle 


to the cutting or milling tool. 
JARRING MACHINE.—C. Simmers, Cold 
Spring, N. Y. This jarring machine is adapted 


S. 


to settle, shake down, or even agitate ma 
terial. An object of the inventor is to provid 
a device in which the amount or extent of the 
jar can be varied according to the character 
of the work which it is desired that the 


machine shall accomplish. 


AEROPLANE.—E. M. Yates, Norman, Okla. 
Among the principal objects in view are: To 
provide means whereby the aeroplane is levi- 


tated from a stationary to provide 
means for propelling the aeroplane in a hori 
zontal plane; and to provide a structural ar- 
rangement to co-act with central ballasting 
devices whereby the aeroplane is automatically 
balanced. 


position ; 


VENDING MACHINE.—<. F. Cress, Frank- 
fort, Ind. An object of this inventor is to 
provide a device in which the release of the 


article to be vended is accomplished by means 
of few 


of a coin, through mechanism parts, 
and to provide a device in which there are a 
plurality of stacks of articles to be vended 
with means for feeding an article from the 


bottom of each stack successively, so that the 
height of the stacks will be approximately the 
same. 


Prime Movers and Their Accessories, 


IGNITER.—ELevuTHERE P. Du Pont, Mont- 
chanin, Del. Mr. Du Pont’s invention is an 
improvement in igniters, and in the construc 


tion pictured in the illustration, each cylinder 
is provided with two plugs and either set may 
be made use of by manipulating the two han- 
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IGNITER 


to the 
handle 


dles at the left, which are connected 
links of an insulating material, the 
portion of the cranks being journaled in the 
links. Each of the sparking plugs is con 





structed in accordance with a plug not shown, 


valve gear of internal combustion engines, and 
more particularly to improvements in the actu- 
ating gear and method of control of valves of 
the sliding type especially applicable to en- 
gines employing the Otto cycle. The object is 
the application of a variable cut-off to the 
intake of the working fluid in an effective 
manner. 

SPREADER BARS 
GINE HITCH.—-Il. J. CHANDONNET, Waubun, 
Minn. This invention provides means for 
connecting the hitching cables of grading ma- 
chines to a traction engine, whereby the ma- 
chine may be maintained in operative position 
at the opposite sides of the road while the 


FOR TRACTION EN- 


traction engine travels in the center, and 
whereby the laterally extended ends of the 
spreader bars are supported in spaced rela 


tion to the surface of the ground. 

SEPARATOR.—B. W. Krncatp, Wilson, N. C. 
This invention has reference to improvements 
in separators and it is especially designed to 
be used with automobiles and gasolene engines 
for the purpose of separating the impurities of 
the liquid fuel from the fuel itself, thereby 
leaving the latter pure. 

ELECTRIC RECIPROCATING ENGINE. 
WitiiAmM A. StrepMan, Millers, Nev. The im- 
provement illustrated by the engraving, has 
among the principal objects in view: To pro- 
vide means for operating the tamp bars of a 
stamp mill in fixed serial relation without fric 
tional to provide means whereby indi- 


loss ; 





ELECTRIC ENGINE 


RECIPROCATING 


vidual tamp bars may be independently oper- 
ated, repaired, or replaced; to provide electric 
engines for the operation of the tamp bars 
constructed to facilitate ventilation and 
radiation; and to simplify and economize the 
construction of stamp mills. 


heat 


INTERNAL COMBUSTION ROTARY EN- 
GINE.—Freo 8S. Wricnr and Armonp F., 


Wricut, 811 S. Grant Avenue, Tacoma, Wash,, 


In this patent the invention illustrated here- 
with has reference to internal combustion 
rotary engines An ehject is to provide a 
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INTERNAL COMBUSTION ROTARY ENGINE. 


rotary engine which is readily reversible. A 
further object is to provide an engine in which 
the compression chambers may made ex- 
plosion chambers and the explosion chambers 
may be made compression chambers when the 
direction of rotation of the engine is reversed 

COOLING CONDENSER FOR GASES.—W 
P, Noonan, Jersey City, and M,. J. Rocus, 


be 





and dissipating gases as the same are admitted 
to and delivered from the above mentioned tor- 
tuous passage. 

PUSH ROD FOR DELIVERY VALVES OF 
INTERNAL COMBUSTION ENGINES r 
Kron, 7 Rue Collange, Levallois-Ierret, Seine, 
France. The invention in push-rod 
or plunger for operating a delivery 
ranged in such manner as to avoid 
between the push-rod and the valve. A 
able rod serves to operate the and 
vided in two parts which are maintained con 
stantly applied on the valve rod and the oper 
ating valve by means of a suitably 


consists a 


valve ar 
clearance 
mov 


valve is di 


arranged 


spring, the contact between the two parts of 
the push-rod being effected within a closed 
chamber and in an oil bath automatically fed 


between the contact 
of two parts of the push-rod, 


surfaces by displacement 


Rallways and Their Accessorics, 
METAL TIE.—<Aveustus B, Caron and Hen 
est A. Carrer, Camden, Texas. The tie shown 
in the accompanying engraving is an all-metal 
tie to take the place of the wooden ties now 
in and gives the same _ resilience 
An object of the 


use with 


inven 


increased durability. 








METAL TIE. 

tors is to provide a tie which will be inex- 
pensive to manufacture, and with which it will 
be difficult for the rails to spread or to bt 
tampered with. A further object is to pro 
vide a railroad tie having a connection with 
the rails, such that the latter have a limited 
vertical movement resisted by resilient mem 
bers, 


Pertaining to Recreation, 


PUZZLE GAME BOARD.—II ENDINGER, 
New York, N. Y. The object here is to con 
nect certain of the spaces of the continuous 
course or courses with an inner or central 
space, by other courses in a way to render 
possible, yet difficult, the arrangement of the 


checkers from one prescribed order to another 


by moving the checkers successively from one 
space to an adjacent uncovered space over the 
connecting course. 

VEHICLE.—James M. Foy, Palatka, Fia 
This improvement refers to vehicles for wee 
with agricultural implements and other par 
poses, and has reference more particularly to 
an automobile vehicle comprising a wheeled 
frame means for driving certain of the wheels 
of the frame to propel the vehicle, and means 
operable independently of the driving wheels, 
to propel the vehicle. 

ELASTIC TIRE.—F, ScHivier, Prague, 
Austria-Hungary. This invention relat to 
elastic tires for road vehicles of al) kinds 
and has for its object to provide an elastl 


tire of great strength and durability and that 


may be readily and easily repaired. The wear 
and tear on this tire as constructed Is only 
slight, and in case of injury only the blocks 


and hollow bodies injured have to be removed 


and repaired or replaced by others. 

WAGON STAKE.-—H. Wesve and H. Wests, 
Medford, Wis. This invention relates to 
wagon stakes, and has reference more purtk 


ularly to a device comprising a base, means for 


firmly securing the base to the boister or te 

another part of the wagon upon which the 

stake is to be mounted, a socket, and the 

stake proper, removably secured in the socket 
Designs, 

DESIGN FOR A VASE OR SIMILAR AR- 
TICLE.—C. Zieeier, Limoges, France In 
this design for a vase or similar article, the 
front and the back present entirely different 
designs. The side portion has a shield on ons 
face and is plain on the other. The ornamen 
tations include in not a profase degree, rib 
bons, scrolls, and beads. Mr. Ziegler bas in 
vented another design for a vase or similar 
article, wherein the side is provided with two 
shields instead of one. The ornamentations 
are similar to the other design. 

DESIGN FOR A RAZOR HANDLE.--FE 
Krusivs, West Hoboken, N. J. In this orna 
meatal design for a razor handle, the designer 
has adopted a very plain treatment, the 


slightly bowed length of the handle being orna 


mented only at the ends with four domino 
shaped bands. The effect is pleasing. 
Notrr.—Coples of any of these patents wil! 


be furnished by the Screntiric American for 
ten cents each. Please state the name of the 
ee. title of the invention, and date of 
his paper. 
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ret Se ec oe eee eee ~s nn “ “ ns . 1 gas is due to the| tolled by limiting the degree of opening of|plans for one hundred and fifty modern 
star eems to be £ il ’ oO its “8 erate vy compressing i: ras s due ( € . 4 % 
il Uh rs ret Nl. ry ~ . the inlet valve under the influence of the gov-| houses, bungalows, and barns. In addition is 
pm his is well Illustrated by rain fall-| greater number of collisions in the gas from : P | 
: " - , ernor This admits a variable quantity of|a great deal of information not generally 
ing vert | down while we ride rapidly | forcing the molecules into a smaller space and : ; . 2 
. | . ulxture, the constituents of which are in con- | known outside of the building trades, informa- 
through the show Our motion causes the/ shortening the mean free path of the mole ; , f hich the buildi bli d Th 
sti ‘ 1e€ . » *e efe ‘ « ~ > ‘4 4 eds. re 
rain to seem to fall towards us from in front |, ules Friction has little heating effect upon tant volumetric ratio. Appe ndices ref r to] tion w lich the puilding public ‘nee s ere 
fou This displacement of the stars is eo! a gan the bibliography of the subject, and give ad-|are instructions as to estimating the labor 
7 i dha Me . niy be mad wt by the | _ —" dresses, classified according to country, of gas| and material for a building; a convenient and 
on : wsurements by the telescope. | (12468) T. C. F. asks: In your issue engine and gas-producer makers the world| comprehensive specification-form is given; and 
no ireful measurements » telescope : 
} t r il, and uld not take place of April 29th, page 431, you give table of star| over. The work is well printed, and illustrat-|the suggestions regarding construction to suit 
rote et rth = ' in motion and the light | distances, ete., in which appears, “Polaris dis-| eq ip the publishers’ usual prodigal manner. | varying conditions may be read with profit by 
iless earth ere 1 otlo t > 4 -~ er 0 > $ 
, . . : aad si < tance in light years 70 and Vega 35 In ~ , intending builders. 
oe on eS a ie a as , got Prof. C. A. Young's “Manual of Astronomy,” | TESTING oF ELECTRO-MAGNETIC MACHINERY 
«gh le nage Mee o— “a: = ae ¥y 85 edition of 1904, page 587, Kapteyn’s calcula- AND OTHER Apparatus. By Bernard|Morion Srupy. A Method for Increasing 
a < ' ir } f l t o e 7 . - es —_ nin Pl ~ ™ o 
“ —o | ayer ~ meth aie at | tions of 1901, he gives Polaris a parallax of | Victor Swenson, E.E., M.E., and the Efficiency of the Workman. By 
‘ ! t t ! i of e stars ‘ se vi * os > > + re . - Mt 
The an tess va = fon schemes - 10.074 and distance 44 light years, Vega 21.7 Budd Frankenfield, E.E., assisted by Frank B. Gilbreth. New York: D. 
he fact 4 he 4 ! akes ¢ uge curve . . +o y - . 
the { wae hen - os an ; aa be Have there been measurements and calcula John Myron Bryant, E.E. Vol. II. Van Nostrand Company, 1911. 8vo.; 
— - ho 0 - ae = e's cera = . “| tions in recent years to account for these im New York: The Macmillan Company, 116 pp.; illustrated. Price, $2 net. 
mi ns of miles from the sun ve diameter | . . ‘ on , R ° aaa oe are 2¢ 2 
r “ . arth bit is about 186,000,000 miles mense changes in distance? A. The table F = 1911. 8vo.; 324 PP. E rice, $2.60 net. The subject of the workman's efficiency, as 
; " , bi ‘1 | the stars in our paper for April 29th, giving Six years have been allowed to elapse since| increased or limited by the comparative 
s today vast anc t oncelvable dis- | ‘ . “= +. P : . “ és nN 
I h . = fe : “ seni eal the distances of several, about which you in- the publication of Vol. I, dealing with direct-| economy of his movements, while not so new & 
niga - “ on - e , }quire, was prepared by Prof. Russell of} current electro-magnetic machinery and appa-| subject as some of the popular magazines 
s six months age é i" ew ” stars . - > : P - . " as 
- - > , ; arated = months Princeton University. Prof. Russell is an/ratus. During this time the development of| would have us suppose, is at the present time 
: mart. a ~ Peed wll cage resaege authority on such matters, and we have DO] alternating-current theory was so rapid that being exploited widely. In an introduction to 
— . . P , ‘ ened ‘a |} doubt that he used the most reliable data at} any published experiments and observations| the volume before us, the editor of Industrial 
! rreater thar ils eno ous distance ee} . . P 
= id , ~ " " pl ‘ r hand in compiling his list. We should take/ would soon have been out-run and of little Engineering cites the case of the city fire de- 
old se el ange thel laces w refer ‘ . ‘ : 7 : ¢ z 
! t . . 14D = : = a thane i ~< | these results in preference to those of a book practical use. Now, however, it is the be- partment as a popular instance of the develop- 
enet » each other as the yes ces ’ , , ara ag ; , 
‘ : : ' : ted rege | published several years ago lief of the authors that alternating-current de-| ment of economy in the accomplishment of 
iinute measurement carrie or 0 an “ ‘ , : 
minu easu “ o s seat a age dee (12468) A. S. D. asks: Natural phil-| velopment has caught up with direct-current | “work Improved methods of harnessing, the 
ears, certal of bh stars have bee o o Pp : : 
: a just the change of place required by such osophy teaches that cold contracts and heat development. The general plan of the first } horse-releasing device, and the sliding pole by 
‘ motion of tl : earth ‘on the distances of |¢xXpands. Therefore I conclude that matter in| Volume has been adhered to, and each experi-| means of which the firemen glide from their 
have bee - ited upon the basis |its solid state is heavier, bulk for bulk, than | ™ent is complete in itself. Theory and meth-| quarters above to the ground floor, instead of 
ave been compute 0 re basis : , ’ . , 
‘ ’ ~ a way the| Matter in its liquid state Now if this con-| 0d are delineated and the necessary data pre-| having to run down stairs, all have so con- 
what tien of the earth it s ‘ e i : ; 
i f t fifty tar how | clusion be true, will you kindly inform me|Sented; curves are constructed where called | tributed toward cutting down time as to have 
distan f from forty oO t stars ave : , J 3 2 : = - = 
i i ! the last hundred years| Why water ice (solid) will float in water| for; cautions are given so that accidents and| made it easily possible for the company to be 
vere Getermined i last one dre years ° ae 7 = 
' “i a . : part om % t| (autay 9 4. It is a general law that any-| Unnecessary repetitions may be avoided; andj ready to start to a fire before they have re- 
‘ eonstant labor on the mar 0 our wes . oR A : 2 - ) 
T i ther argument which | thing contracts when it is cooled, and expands finally questions that cut to the heart of the| ceived the number of the box. Mr. Gilbreth 
astrononm . nere ‘ano t i t en c - 
f ’ though not lied upon as a| When it is heated. You doubtless do not cor subject are asked In all, one hundred and| does not confine his observation to the mere 
. f for e a” 1oug! } rellec 0 S 2 s 
! th voly around ‘th un.| rectly quote your teacher. Cold and heat are twenty-seven experiments are given, from the} management of work in hand and the use of 
proof at the earth revolves aroun es | : : . . 
' tl - i much larger than tl not bodies, and cannot contract or expand.| determination of reactance and the measure-| suitable accessories, but boldly takes into ac- 
t is i t sur 3 80 < arger ie . - 
i ns ; a coins aft ii wrth | Your conclusion is not right that matter is} ment of capacities to brake tests and load| count the anatomy, mental attitude, and ex- 
that contr s te otio Oo he eart , 
at an it d that of the other planets which heavier in its solid state than in its liquid | characteristics. perience of the individual workman, even 
i ' es und the sun, in the | **#* There are two sorts of bodies. Water habits and nutrition being considered. After 
“ an s¢ volve H 1 e t 1"; Teer . ~ 7 " 
t rth ntrols the motions of | ©*P®™ds in freezing, and so ice Is lighter than JAHRBUCH UEBER DIE FORTSCHRITTE AUF this comes the “variables of the surround- 
same way ~ e earth controls e < s 0 = > —— > , . 7 m seal * J 
, , . ible that the sun can| ¥@ter Lead on the contrary contracts in be ALLEN GEBIETEN DER LUFTSCHIFFAHRT. ings appliances, clothes, heating \and light- 
he moon t i not possible & e ci ¢ - . . 
' , : , - under a law of attra coming solid, and so solid lead sinks in liquid By Ansbert Vorreiter. Munich: J. F. ing, rewards and penalties, fatigue-eliminat- 
evolve around the earth der ¢ F of ¢ ac 2 < , rc te a : : 
, ’ . ; Sie ahcenainie: hall lead. So too do paraffine and beeswax. You Lehmann’s Verlag, 1911. 507 PP.;|ing devices, and the weight of units to be 
lom stt« ms prevails among 1 heave ” *S a] . : - ‘i 
The | al t ~ the smaller. can prove this by melting some one of these 639 illustrations. moved. Thea the motion itself is analyzed 
rv larger wavs controls e smi € S : 4 i 
> : : materials in a dish and dropping a solid piece Mr. Vorreiter has performed a notable task] and studied, under the heads of acceleration,. 
(12465) J. N. B. asks: Will you into the liquid It will sink in the liquid,|!n publishing this annual volume on the pro-| automaticity, combination with other mo- 
kindly send me the formula used for treating| showing that it is heavier in the solid form.|gress made in aerial navigation, both so far|tions, effectiveness, play for position, and 
polished bras ipe t secure tl dull black} There are only a few things which expand/as it affects the airship and the flying ma-|speed. The author does not confine himself 
nish, simi that on selentifie instruments,|/ upon changing from the liquid to the solid|chine. He divides his book into fourteen sec-| to theory, but in text and illustration he gives 
| me te ete. ? A. As simple ajform. Water, type metal, and cast iron are|tions, with sub-divisions. The first section] practical examples of results achieved in ordl- 
way &s any to prodace an optical black upon| the principal ones. You will learn these things | discusses the airship fleets of all the principal| nary occupations such as the lading of w&g- 
b at , " lution of platinic chloride | by the study of physics, that very interesting/nations of the world; the second, the success-|ons, the wheeling ot trucks, and the laying 
to the part to be blackened. If the article is| and important science ful flying machines of the present day; the| of bricks. 
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LEGAL NOTICES 


- PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, vr 
625 F street, Washington, D. C., in regard 
to securing valid patent protection for tbeir ine 
Trade-Marks and Copyrights 


Waterspouts: 
(Continued from page 504.) 
tornado is applied specifically to the par- 
| ticularly violent landspouts that are com- 
mon in certain parts of the United States. 
We have seen that dust whirls occur 
|only when the surface of the ground is 
excessively heated, and during their 
| brief existence they are fed by the inflow 








ventions. 


—— — Patents and Foreign |! of the lower air. The sharp contrasts of 
atents sec ed. . a . 
A Free Gplalen es to the probable parenee- temperature that produce them are char 


acteristic of a land surface as compared 
| with a water surface; yet it is over the 


of an invention wil! be readily given to any 


tor furnishing us with a model or sketch and 


bility 





inven 

a brief description of the device in question. All latter that spouts are most frequent. 

communicatious are strictly confidential. Our : . af 

Hand-Book on Patents will be sent ‘ree on Here, then, is one point of difference be | 
| 


| tween the dust whirl and the spout. An- 
other is the fact that no surface inflow of 
the air is observed about a spout, except 
immediately within it. A waterspout 
may pass within a few hundred feet of 
a vessel when the latter is absolutely be- 
calmed. Both of these circumstances 
prove the inaccuracy of the common 
statement that spouts are due to an un- 
stable condition of overheated air at the 


request. 
Ours is the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office. 625 F St., Washington, D.C. 











A T E N TS SECURED OR FEE 
RETURNED 
Free report as to Patentability. Liustrated Guide 


Book, and What To Invent with List of Inven- 
tions Wanted and Prizes offered for inventions 











sent free. VICTOR J. RV ANS & CO., Washington, D.C. | earth’s surface. 
=—===| Both theory and observation indicate 
that the vortex of a spout originates at 
Classified Advertisements 


be considerable altitude above the earth— 
viz., at the level of the middle or lower 
seven words tothe line. All orders must be accom- clouds—and is thence propagated down- 
panied by a remittance. Farther information senton| ward. The explanation of its origin 
eae | must be sought in the contrasts of tem- 
| perature occurring, at high levels, on 
| the margin of a large cyclone; the zone 
in which spouts originate being identical 
with that in which squalls (vortices with 
horizontal axes) are also most common. 
| Frequently it fails to reach the earth’s 
surface. Incomplete waterspouts are 
often observed dangling from the clouds, 
with no agitation of the water beneath 


No less 
Count 


Advertising in this column is 75 cents a line. 
than four nor more than 12 lines accepted. 








BUSINESS OPPORTUNITIES. 


Concern doing large business in bronze marine goods 
desires to acquire patents or rights to suitable article 
to sell during the fall and winwer. Well equipped nenee 
foundry, machine shop and polishing room. Near} 
York. Article: of non-ferrous metal preferred. ‘Aadress | 
’. B. F., Box 773, New York. 


BIG MONEY WRITING SONGS.— Thousands of dol- 
lars for anyone who can write successful words or 
music. Pasi experience unnecessary. Send us your 
song poems, with or without music. or write for free 


particulars. Acceptance guaranted if available. | 
gon Oy Pte Washington ee Be Kirkus Dag-| such as would indicate that the vortex 


Earn $10 to $15 a week and hold your position besides. | CXtended to the lowest stratum of the 
No Canvassing. We as manufacturers of patented just | gir 
in season specialtics have new easy mail order plans to 
keep our factories busy. We furnish everything Laree | Waterspouts are common within the 
profits) Smallcapital. Experience unnecessary 
are one of the want-to-go-ahead kind. write for our most | tropics, especially in the equatorial re- 
Be a ae ele atin Se. tame Ne | Bion of calms and baffling winds known 
as the “doldrums.” The East Indies, the 
Guinea coast, the Red Sea and the Medi- 
terranean are some of their favorite 
haunts. 

It is hardly necessary to state that a 
waterspout does not consist of water, in 
the ordinary sense of the term. A vortex 
|in the air, formed as described above, is 
gradually pushed downward. If it 
reaches the surface of the ocean the lat- | 
ter will be violently disturbed; the water | 
will be dashed upward in the form of 
waves and spray to a height of many 

| feet, forming the characteristic broad | 
| base of the spout. Extending above this 
| to the level of the clouds the centrifugal 
action of the vortex causes, within its| 
core, a rarefaction of the air—a region of 
diminished pressure—in which water 
vapor, previously gaseous and invisible, 
is condensed, by the cooling due to ex- 


AGENTS WANTED. 


Seribner’s Magazine Subscription Solicitors easily earn 
Liberal Commissions and also can pick up extra prize 
money by persistent work. For full particulars regarding 
commissions, prizes, free advertising matter, sample 
copies, etc. address Desk 80, 155 Fifth Ave., N. Y. City. 


FOR SALE. 


WATER POWER AND ELECTRIC LIGHT zt ae, 
located at 3s me, St. Lawrence Coumta 7 
N. Y.C.&H. . R. Can develope 1000 to 180 H.P P. ¥or 
particulars, A 9-3. Alonzo Thornton, Heuvelton, N. Y. 

FOR SALE. U. S. Patent No. 986.289. An improved 
Door and Sash holding meas, for use in building trades. 
Royalty basis preferred. For information and — 
lars address, Rion Hotel, 2040 Elm Ave., Norwood, O 








WANTED. 


WANTED.—One laboratorian at $4.00 per diem. A 
competitive examination will be held June 19, 1911, for 
the purpose of tilling the above position. For further 
informanion address, “Commandant, Navy Yard, Phila- 
delphia, Pa.’ 


WANTED.—A 
or to purchase outright. 


patent to manufacture on royalty 
Preferably a_household 
W. C., Bo: 


ea ~pall full particulars address, pansion, into a column of mist. This 
Se eee 'column is often a mere watery film. so 
MISCELLANEOUS. |; that vessels, mountains and the like, 
FREE. —“ Investing for profit” Magazine. Sena| lying beyond the spout, can be distinctly 
abeclutely free. Before you invest ® dollar any, | seen through it. 


where —get this magazine —it is worth $10 a copy 
to any man who intends to invest #5 or more per 
month Tells you how $1,000 can grow to #22100 
—how to judge different classes of investments the 
Real Warning Power of your aoe, This magazine 

six wonths free if you write to-day. H.L. Barber, Pub- 
lisher, 428, 28 W. Jackson Blyd., ‘Clisase. 


Although the vortex, and the resulting 
visible column of mist, grows downward, 
the air in the spout moves chiefly up- 
ward, in spiral paths, often with force 
enough to carry heavy objects aloft, as is 


TRY PIERMAN’S “SELFFLUXING” Aluminum 
Solder. (Used exclusively at Edison Laboratory.) 25c. commonly seen in the tornado. 
yee bar, 5 bars for $110; post-paid: 


cash wit! 
. N. Pierman, 327 Orange Street, Newark, N. J 


FREE Tuition by Mail: Civil Service, Drawing, Engi- 
neering, Electric Wiring. Agriculture. Poultry, Normal, 


When a waterspout suddenly breaks, 


o onder. | 
owing to a cessation of its vortical mo- 


Bookkeeping, Shorthand, and Typewriting courses. For | tion, its moisture may be discharged 
Free Tuition, apply to Carnegie College, Rogers, Obio,| qgwnward in the form of a torrential 
rain. This has sometimes happened over 


LISTS OF MANUFACTURERS. } 


COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates Sma!! and 
speciai lists compiled to «.rder at various prices Es- 
timates should be obtained m advance. Address 
Maun & Co List Depurtment, Box 773. New \ ork 


a ship, and the water was observed to 
be fresh, not salt, proving that no con- 
siderable part of it was drawn directly | 
| from the ocean. | 

The forms of waterspouts are various. | 
Sometimes they are seen singly, some-| 
times in groups. As many as twenty 
have been observed at one time. Their | 
height, in extreme cases, may reach | 
nearly a mile. 

Some of the most interesting descrip- | 
tions and pictures of waterspouts are to! 
be found in a memoir published in 1898, 
by the late H.C. Russell, Government As-! 
tronomer at New South Wales. In one 
ease cited by this author fourteen com- | 
plete spouts, and six others more or less | 
incomplete, were seen within the space | 
of five hours. Russell also ~ecords a| 
case in which the shaft of a waterspout | 
formed a complete loop; a phenomenon | 
that has occasionally been mentioned by | 
other writers. The description follows: | 

“August 18th, 1894. Mr. Richard Tap- | 
“Bur- | 


. Inc., 





INQUIRY COLUMN 


READ THIS COLUMN CAREFULLY,-— You will find | 
tuqdiries for certain ciasses of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we wili send you the name and 
address of the party desiring the information. There 
's no charge for this service. In every case it is 
necessary to give the number of the inquiry. 
Where mauutacturers do not respond promptly the 


'nquiry may be repeatea. 
MUNN & CO., Inc. 


| 
| 
| 
| 
| 
| 
} 
{ 





Incuiry No. 9241.—Wanred. addresses of owners 
Of deposits of mojders’ sand suitable for heavy castings. 
Inquiry No. 9:24:2.—Wanted, addresses of makers 
of bag valves. 
nquiry No. 9243.—Wanted, address of maker of 
Rover's monogram embossers. 
Inquiry No. 9244, Wanted, address of manufac- 
turers making 4 Nase scrapers, and driers suitable for 
waking soap lea’ 
inquiry No. 9246.— Wanted, addresses of parties 
navies raw materials Or minerals containing potash in 


an 

one, No. 9247.—Wented, to dbuy a Parmelee 
aerated water. 

Inquiry No. 9254.—Wanted, the name and address 
of manufacturers of lead pengls and pen hulders, such 
48 are used for printing ac verlisements on. 





el Bauiry No. 9255. Wanted, to buy a atent rol-| lin, master of the steamship 
a rearing axle. whic u e purcbas ona 
loyalty basis; it must be cheap and fully proved. rawong,” writes: ‘When fifteen miles, 












Join the 


Service Bureau of the 
United States Tire Company 
HIS Bureau has hundreds of 


letters from motorists telling of tire mileage 
ranging all the way from five or six thousand 
miles up to twelve thousand, These motorists 
enthusiastically give all the credit to the better quality 
of United States Tires— 
Continental 
G&J Morgan & Wright 
They’re probably right. The motorist using 
United States Tires operates his car at a positive 
advantage as compared to the motorist using tires 
made under less favorable conditions. There is a 
superior quality dui/t into these four famous brands 
that makes possible such mileage as these hundreds 
of motorists have written about. 


; But having the advantage of the most dependable 
tires does not lessen the importance of knowing how to take care of 
them. The average motorist loses heavily through sheer neglect of his tires. 


The United States Tire Company proposes to see that lack 
of care is not due to ~~ of information. 


Our Service Bureau has been organized and equipped for the single purpose of 
supplying the motorist with exactly the kind of information he should have to 
enable him to keep his tire expense down to where it belongs. 

The Bureau has issued and is supplying to its members the most complete 
book on the manufacture and care of tires that has ever been published, and in 
addition will, at frequent intervals, furnish its members with such information as 
will be of genuine value to them, 

This service is absolutely free to any motorist who cares to take advantage of it 
—whether a user of United States Tires or not. 

Fill out and mail the coupon, and 














Learn 
how to 
reduce 
your 


annual 
tive bill 






Hartford 
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ou will receive the initial Instruction PI i , 

ook, as well as all literature and data Service geek ae ermine 6 one 
to be issued in the future. 

United States Tires are America’s | Name 

Predominant Tires, selling at the same 
price asked for other kinds. Address 
even. putes of rut Gastoting. oe 

obby Tread) an ree styles o ning. ‘ 
The widest range of selection ever offered Mahe of Car. ——Tives___ 









the motorist. 





Address SERVICE BUREAU 
UNITED STATES TIRE COMPANY 
1797 nascnaiie New York 
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Prices to Kill the Boat Trust! 


aia , Graceful, Seaworthy, Speedy Runabout Complete, Only $84.50 
16, 18, 20, 21, 23, 25, 27, 28, 30 and 35 Footers at Proportionate Prices 
We have the largest power-boat factory in the world, We build and 
sell more pleasure crafts than sll the concerns in the Authorized 
Thirteen-Million-Dollar toast Trust combined. No one has such facilities. 
That's why we build Detroit Boats a 
the Trust can ever imitate them, Our great business ensbles us 
at the smallest profits, That's why we are able to sell Detroit Boats 
allest profita, so the Boat Trust has declared war on — — our low 1 will_ kill the Trost. We ship 
you a Detroit Boat immediately on nts All sizes in stock. Send today for our ec, Iustrated Catuleg, 
mailed free, which describes 64 different models in all sizes, ready to oh, equip - ot) the most reliable and efficient name moter 
ever produced, guaranteed for e years. Gct oor new confidentia prices to demonstrating ag: 


five 
DETROIT BOAT COMPANY, DETROIT, MIC ‘i. 








and Engines at the 
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1151 Seffersen Eesha 





thing to 
have about 
the house 


” 


Don’t buy a saw that’s “Just a Saw. 


You’ll see the point of this advice when you 
get hold of a 


Simonds Saw 


(Pronounced Si-monds) 
and feel it simply walk right through a piece of hard wood. 
That’s because Simonds Saws are made from tough, hard 
Simonds Steel that enables the teeth to hold their sharp, 
quick- -cutting points for years with ordinary household 


If you're skeptical, ask a good carpenter. 
Your dealer sells them, or wriie us. 


Send for ‘‘ The Carpenter’s Guide Book’’— FREE — 
and learn how to care for a saw. 


SIMONDS MFG. CO., Fitchburg, Mass. 


Gilcoge Portland, Ore. San Francisco 
New York New Orleans Seattle 


use. 
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With the Elbridge at Denver 


Al limatic »nditions look alike to the man 
* * who uses an Elbridge Motor in his eroplane 
Many profess: onale | failed to fly at Denver, owing 
its altstucle nosphere. Elbridge engines 
: intless successtul flights in this city 
i Hl at the sea level and in heavy 


loes equally wel 
atal 
a history of 1910 
ents 
COMPANY 
N. Y. 


wee 
p ty rere atr 
have been used 


he 


ust a ( 


m aq tree 


Vine te A viation ¥ 

sent for sx 

ENGINE 
Rochester, 


nefican uf 


am if actsevements 


ELBRIDGE 
4 Culver Road 








a] 
You Can Now Purchase 
A Complete Curtiss Power Plant With 
a Genuine Curtiss Motor and Propeller. 


} been tried, tested and proven. 





(_urtess power plants have 

When you buy one, it relieves you of all worry on this 
part of the e In other words, it assures the 
success of your aeroplane. No expermmenting ot thought 





it has all been done for you 
skilled experts. Y ou receive 
the hnushed, perfected product. 
Model “‘A”” Sextnter, = HP. 
Model **B"’ i P 
Propeller, rac vhs " axe equip- 
ment especially designed for 
each motor 


on your pert 6 necessary 
by 


c- 
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noToR C0, 
4s. ¥ 


THE CURTISS 
Hammondspert, 








Rider Agents Wanted 


in cach town to ride an exhibit sample tg1a bicy- 


Piss Sgzceniee’ $10 to $27 


t aste rakes and Puncture-Proof tires. 
‘1908 + 1910 Resets 

all of best makes... 27 te $12 

Wheels 

All makes and hd. . ~~ 


as new 
reat FACTORY CLEARING SALE 


We Ship on pad with “te 
come ett, and allow 
fia OAY’S FREE TRIAL. | 


_ = Tires, pA Ad. brake rear wheels, lamps. 
sundries, parts and repairs for all mak of bicycles af 
DO NOT BUY . 
catalogues and offer Write now 

MEAD OXCLE CO. ‘Dept. A175 CHICAGO 


ee 


es 
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e Niagara Hydraulic Kam will give you 
ung water in any part of your home or 
‘Th without any operating cost whatever. 


" 
Niagara Hydraulic Ram 
pumps by water pressure. Cheaperthan 
asoline engine orwindmill. Write today 
or catalog Aa@and guaranteed estimate. 


NBAGARA iV ORAULIC ENGINE CO. 
lee 
Pa 


i Hallding, Philadelphia 
Chester, Pa 


fory 











Try the ¢ 


30 Days Trial * “Yo 


FULLY GUARANTEED 


3 HP. $42 Nee. wx 

Bronze Propeller and '*’" “ oo 

Staffing bes included Revers and en 
led by one kever. 3to 15 H, I 


stalogue and 
Special Offer to ‘Dunsestatene. 
GILE BOAT & ENGINE CO. 
417 Filer Street, Ludington, Mich. 





FOR AUTOMOBILES 







I abrica es _ Bums ¢ leanly 
Write fo wok Phe Common 
Sense of "Aut mobile Lubrication,” 
HAVOLINE OIL CO. 





Main Office, 129 William 
New York City. 
Western (Office 
Oincinnati, Ohio. 


Street, 











a 


St 
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| have 


| long. 


south of Seal Rocks and going south we | 
waterspout in the midst | 
looking rain cloud; 
funnel and the 
which it 


|} saw before us a 
of a black and heavy 
it tooked like a bright 
tube descended to the sea, 
into a fierce whirlpool. 
The was traveling to the 
west, passed us three-quarters of 
westward. I estimated the| 
traveling forward about 
to fifteen miles per hour The 
one was not so large, but other- 
similar, and it passed away in 
direction. The third and last 
beautiful; it formed under 
extremity of the very 
dark rain cloud, and it traveled in the 
same direction as the other two. Its 
funnel-like shape was like the first one, 
but it much longer and closer to 
the ship that we could see it very) 
well. As came bowling along at the 
rate twenty miles per hour, could 
water spouting up in continu- 
uniform stream right to the 


lashed | 


spout north- 
and 
to 


was 


mile 


speed it at 
twelve 
second 
wise very 
the 
one 


the 


same 
was very 
southeastern 


was 








So 
it 
of we 
the 
and 
cloud 
When 
miles to 
suddenly 


a 
up 


about two 
ship it 
and 


the 
the 
presented 
fantastic shape; it 
swaying and coiling 
pent All at once it made a complete 
coil (see illustration), then burst, great 
quantities of water poured out of the 
lower part of the coil, and in a few sec- | 
onds one of the most beautiful sights I 
have ever witnessed during my seafaring 
career vanished as completely as if it 
had never been in existence.’ 

If mariners once a prey to 
superstitious dread of waterspouts, on| 
the other hand the sailor of to-day is 
perhaps inclined to go to the other ex- 
treme. Sea captains have been quoted | 
cuat they would not be afraid | 
vessels into any waterspouts | 


waterspout was 
northwest of our 
a very curious 
became very long, 
about like a ser- 


were a 


as saying 
to run their 
they had ever seen. There are, however, | 
several cases on record in which vessels | 
come off much the worse for in- 
voluntary encounters with waterspouts. 
In 1895 the German bark “Ceylon,” 
Capt. Niemann, bound from Antwerp 
to Philadelphia, met a waterspout in| 
about 31 deg. north lat. and 71 deg. west 


Most of her canvas was furled at the 
time, had recently encountered a| 
thunder squall, and hence it was not pos- 
sible to sdil out of the way of the spout, 
when it was seen rapidly approaching. 
The spout struck the vessel on the port 


as she 





side, and heeled her over until the star- 
board yardarms nearly touched the 
water. At the same time she was swung 


from north-northwest to south- 
southeast, and then thrown over to port, 
on her beam ends, with such violence 
that her mainmast and mizzenmast went 


around 


by the board. 

On the coast of Guinea, in 1674, a six- 
teen-gun man-of-war of 300 tons was) 
similarly mishandled by a waterspout, 


losing her foremast and bowsprit in the 
encounter. 


The Paris-Rome-Turin Aeroplane 
Race 
(Continued from page 563.) 
race at this point. 
the evening of 


abandoned the 
Bathiat reached Lyons 
June ist, after having had another 
breakdown Lieut. Lucca, while flying 
from Avignon to Nice on June Ist, was 
forced to alight at Heyeres, near Mar- 
seilles, owing to a thick fog. The next 
morning he made a fine start and flew 
the city, but returned shortly after 
in order to adjust his motor. Just as he 
alight, his Henry Farman 


that he 


over 


was about to 
biplane upset. When the aviator and 
his passenger were removed from the 
wreckage, it was found that each man 
had a broken leg 

The race to Rome was notable from 
the fact that two aviators, at least, 


made the trip in record time, although 
they suffered various mishaps and motor 
breakdowns. The endurance of these men, 
as well their machines, must have 
very great in order to stand so 
rmany hours of flight in all kinds of 
weather, interspersed with heavy land- 
ings in dangerous places. M. Garros was 
apparently in very.poor physica! condi- 
tion on his arrival at Rome, but after 
a few days’ rest he will undoubtedly be 
recuperated sufficiently to give Lieut. 
Conneau an excellent race for the 391 
miles remaining. 


of 


as 


been 





|A 


| tion. 


| York, 


Electricity 


Effort to Restore Life by Electricity.— 
General 


employed by the 
Electric Company at West Lynn, Mass., 
was killed recently by a discharge of 
current under pressure of 3,500 volts. 
Every effort was made to resuscitate the 
maa, but after physicians had found it 
impossible to restore him to life, Prof 
Elihu Thomson, who happened be 
resent, with the assistance of Dr. George 
Woodville, endeavored to stimulate 
art action by subjecting the mar to 
a current under 50,000 volts pressure. 
The experiment was ey given up 
after a number of charges failed to pro- 
any signs of life. 

Electricity and the Growth of Children. 
At the suggestion of Prof. 
Arrhenius, an experiment is being tried 
in Stockholm upon fifty children 
The children are divided into two groups 
identical in point of health, height, 
weight, ete., and are placed in two class 
rooms of the dimensions, and sim- 


workman 


to 


l 
E 
hers 
dnee 


school 


Same 


ilarly situated as regards exposure to 
light. In each class room, exactly the; 
same teaching is given, but one of the 
class rooms is subjected to electricity, 
while the other-is not. As yet the ex- 
periment has not been drawn to a close, 
but it is reported that the “electrified 
children” have shown a greater mental 


and physical development than those in 
the other class room. 


Test of Electric Automobiles.—On June 
6th a very interesting contest of electric 
automobiles will be conducted by the 
Electrical Automobile Dealers’ Associa- 
The object of the contest to 
demonstrate the value of the electrical 
automobile for visits to suburban towns 
and for shopping trips. The entrants 
will start from Columbus Circle, New 
and make a trip on Long Island 
of from 60 to 70 miles on a single charge 
An average speed of about 12 miles per 
hour will be maintained, with stops occa 


is 


sionally as if for shopping purposes. The 
exact schedule time allowed will be kept 
secret, and when the contest is over 


those whose time happens to be nearest 
to that of the schedule will receive prizes 


Electrical Lock Gate Machines for 
Panama.—Plans for electric machiner) 
to operate the locks of the Panama 


Canal have just been made public. Each 


leaf of the lock gates will be operated 
by a separate motor, and in addition 
there will be a miter-forcing machine 


operated by a separate motor, to lock the 


leaves together. Each leaf will be con 
nected by a connecting rod to a “bull 
wheel,” or crank wheel, which may be 


moved through an are of 197 degrees by 
a train of gearing driven by the motor. 
The “bull wheel” will be 19 feet 2 inches 
in diameter, and will be mounted hori- 
zontally on the lock wall, being supported 
at the rim upon rollers. The connecting 
rod will be provided with a shock ab- 
sorber to withstand wave action and the 


like. The operation of swinging a leaf 
open or closed will take but two min-| 
utes. After the leaves are closed they 
will be locked by means of a pair of 


jaws on one leaf and a pin on the other, 
which will be seized by the jaws under 
action of the miter-forcing machine 
Destroying a Wooden Bridge by Elec- 
tricity.—An interesting use of electricity 
was recently demonstrated in England, 


where a wooden bridge was cut down 
by means of electrically heated wires. 
The bridge had been condemned, and 


was to be replaced by a steel structure 
supported on the old masonry piers and 
abutments. Three weeks was allowed in 
which to dismantle the woodwork, but 
it proved impossible to accomplish the 
work in so short a time without the 
use of dynamite or fire, which undoubt- 
edly would have injured the masonry. 
Finally an electrician proposed to de- 
stroy the bridge by the use of electricity. 
Each span of the bridge contained 
twenty-seven planks, and it was propose 
to cut them so that they would drop into 
the water simultaneously, clear of the 
piers. The structure was wired and 
sufficient current was employed to bring 
the wires to a cherry red. An hour and 
forty minutes after the current was ap- 
plied, the first span was cut and fell into 
the water. The operation was begun at 
5 o’clock in the morning, and at 2 o’clock 
at night the structure had been demol- 
ished without injuring the masonry. 


Svante | 
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| 250 West 54th Street 
NEW YORK 


AERONAUTICS is accepted 
the world over as the authority 
on aeronautics in America. 
It is the oldest journal in this country. 
It prints only reliable data and information. 
It has more reading pages to an issue than 
any other periodical. 
It has scale and detail drawings of successful 
machines. 
It has detailed articles on making of 
planes, propellers, parts, etc. 
It has practical articles by men who know. 
—A sample copy will convince you of all this. 


SPECIAL 


aero- 





Until July 1st, the following offer is made: 
AERONAUTICS for one year . $3.00 
Aero for six months a ag 1.50 

AERO is a weekly aeronautical newspaper, with 
news from all over the world 
Both for $3.00 
AERONAUTICS for one year. . $3.00 
ELEMENTARY AERONAUTICS 1.33 
This volume is of the greatest interest to all aris are inter- 
ested in aviation. A simple and concise account of the action 
of air upon moving planes, aerocurves, propellers, bars, and 
the like, and the application of these principles to practice. 
Splendidly illustrated by many photographs and diagrams. 


Both for $3.00 


THE EDISON 


How it is constructed, how much it will cost, is it prac- 
tical from an architectural and engineering standpoint? 
These and other important questions relating to the struc- 
ture are discussed in a good, thorough, illustrated article 
published in Scientific American Supplement 1685. Price 
|} 10 cents by mail. Order from your newsdealer or from 
MUNN & CO.., Inc., Publishers, 361 Broadway, N. Y. 








Concrete 
House 














and Type Making 
Typewriter TYPE Outfits for Type- 
writers and Other Machines Using Steel Type. 
Makers of Steei Letters, Metal Stamps, Stencils, Etc. 


NEW YORK STEN: YORK STENCIL | WORKS, 100 Nassau St., N.Y. 


Fg Magical Apparatus. 


Grand Book Catalogue. Over 700 engrarings 
2c, Parlor Tricks Catalogue, free. 
MARTINKA &(U.. Mfrs. » 8 Sizth Ave., New York 


New York Electrical School 


Offers a theoretical «nd practical course in ap- 
plied electricity without limit as to time. 

Instruction, individual, day and night school, 
Equipment complete and up- to-date. Students learn 
by doing, and by practical application are fitted to 
enter all fields of electrical industry fully qualitied. 
School open all year. Write for free prospectus. 


27 West Seventeenth Street NEW YORK 
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ey ay COMPANY, Box 8000 
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and Electric Lighting Plants 
FOR COUNTRY HOUSES 
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SUPPLY 


No elevated tank to freeze 
or leak. Tank located in 
cellar. Sixty Ibs. pressure. 
I urnished with Hand, Gaso- 

ump. Ideal Fire 
Protec tion. TR IC LIGHT- 
ING PLANTS at L prices within the reach of 
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Veeder Counters 


to register reciprocating 

movemeuts or revolu- 

tions, Cut full size. 
Booklet Free. 


VEEDER MFG. CO. 

18 Sargeant St., Hartford, Conn. 
Oyclometers, Odometers, 
Tachometers., Counters 
and Fine Castings. 
Represented in Great Britain by 

Maret & © rep, * City 

Road, Finsbury Square. london, 

E. C.; France, by Manut & Co., 

Litre, 107 Avenue Parmentier, 

rmany, Austria-Hungary and Scandinavian Countries by 

Lope. Loswe & Co,, Hutten-Strasse 17-90, Berlina. 
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For Fine, Accurate Work 


Send for Catalogue B 
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695 Water Street 
Seneca Falls, N. Y., U. S. A 


THE SEBASTIAN 15-INCH ENGINE LATHE 






HIGH GRADE LOW PRIC 
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this the ideal lathe for their v atalog fre 


Shops f 1 bd 
The Seb: astian Lathe Co. 120 Culvert St, Cincinnati, Ohio 
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required to supply it with water. Always 

ready for use. Simplest in con- 

struction, most efficient in opera- 
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Rockford, Ill. 
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Breast Drill that BREAST ‘Dei L, with | 
eball eclipse all ex Gear Locking 

isting Tools of the Device. 







It bas all the strong, 
sseful and practical 
pcints of existing Drills, and real im- 
provements added Te are peculiar to 
itself. Price, $5.5 

A 5. W ILKINSON & CO., 
184-188 Washington Street, 
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{if so we can supply you. All sizes 
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specialty. f selecting stones for all spe- 
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Learn Watchmaking | 
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ticestiip. M ey earned while studying. Positions se- | 
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. LOUIS WATCIMAKING 8&C NOL, &t. Louisa, Mo, 


INVENTOR mohd tdiee pom 
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G. SCHWARZ & CO., 123 Liberty St., N. Y. r 


Corliss Ergines, Tae 

——, and Bottlers’ Machinery. 
Gaze VILTER MFG. CO. 

899 Clinton Street, Milwaukee, Wis. Wis. 


| 
| 
| 
| 
ena | 
j 


MASON’S NEW PAT. WHIP HOIST 
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I... U. 8. A. 
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|} may be 


feet. So even fractions of a second are 
important. One can train himself to esti- 
mate even tenths of a second. Try it 
with a watch, and it will -be found that 
it is just possible to count 10 in the 
lapse of a single second. But one must 
}count very fast to do it. 

Cotton in France.—It is desired to 


~ lage plants 


Science 
Identifying Bullets.—In an address to 
the Paris Academy of Sciences, Prof. Bal- 
thazard contends that when a leaden bul- 
let traverses cloth, characteristic marks 
are left upon it, which are not obliterated 


by the subsequent passage of the bullet 
through flesh, provided that it does not 
strike a bone. It is even possible, he 
claims, to identify the nature of the gar- 
ment through which the bullet has passed 
by a careful examination of the marks 
on the lead 

Tenth of a Second.—It is not common 





to find a person who can correctly esti-| 


mate the lapse of a single second. But, in 
these days of speeding automobiles, the} 
exact time when each of two colliding ve- 


hicles must have occupied particular spots 
a matter of great importance. In 
a recent experiment a car took nearly 
two seconds to stop after brakes were ap- 
plied, and in that time it moved nineteen 





promote cotton raising in the French] 
|colonies so that France will not be ob-| 
|liged to import its supply At present! 


iit imports 250,000 tons valued at over} 
$60,000,000. Two-thirds of the supply} 
comes from the United States, and it is} 
evident that there are many reasons] 
a/why the supply might be cut off at any 
time in the future, either on account of 
a crisis or from the fact that all the cot- 
ton would be used in America, hence the} 
need for taking some measures in order | 
to prevent this. M. Audiffred and 
others recommend that the State en- 


French | 
| 
for 


cotton raising in the 
by allowing subsidies 


courage 
colonies this | 


purpose 





Largest of Flowers.—The largest of| 
all the flowers of the world is said to 
be the Raffesia, a native of Sumatra, so 
‘alled after Sir Stamford Raffles. This| 
immense plant Is composed of five round} 
petals of a brickish color, each measur- | 
ing a foot across. These are covered 
with numerous irregular 


yellowish white | 


swellings The petals surround a cup 
nearly a foot wide, the margin of which 
bears the stamens. The cup of the Raf-| 
fesia is filled with a fleshy disk, the upper | 


covered with projec- 
horns. Th 
contents, wil! 
The flower 
and is very 


which is 
miniature 
free from 
twelve 


surface of 


tions like cows’ 
when 


about 


cup, its 


hold 
weighs about fifteen pounds, 


pints. 





thick, the petals being three-quarters of 
an inch 

Protection from X-Rays.—In order to 
protect operators against the harmful 
effects of X-rays, Dr. Aubourg, of Paris, 
covers the head and also the rest of 
the body. On the head is a rubber pro- 
tector somewhat resembling an ancient 
armor helmet A pair of glasses cov- 
ers the eyes, and the glass used here is 


a kind of 
to act as a screen. 
a blouse or apron which is 
thin sheet lead together with rubber 
and bismuth. On the hands are worn 
thick gloves having a like protecting 
covering. Such armor is not always 
needed, but can be used by doctors who 
much affected by the rays or who 
already injured by them. 


lead glass which is found best 
rator wears 
lined with 


The ope 





are 
are 
Cold 


European 


| 

| 
Storage in Europe.—Many of the | 
cities are following the ex-; 
ample of America as regards cold stor-} 
Paris is one of the centers 
where such questions are now being pro- 
moted, and the Refrigeration Society is 
endeavoring to bring such question be- 
fore engineers and manufacturers. Not 
long since there has been built a large 
cold storage plant in the suburbs of 


|Paris and lying on the North railroad. 


home products 
as well as for- 
rail to be 
are 
opera- | 


It is designed to store 
which are to be exported, 
eign products brought in by 
consumed in the city. There 
| eleven bes storege chambers in 
| tion. A convenient system in the use of 


now | 


an automobile wagon with freezing com- 
partments which plies between the city | 
and the storage house It carries the | 


products to the sellers in town, and also| 
takes back the unsold products for stor-! 


) age. 
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[Chicago Beach Hotel 
—— | Finest Hotel on the Great Lakes | ~—— 


Ani dea| resort uniting all city gaieties with the quiet of country and — 
Delightfully situated « m the shore cf Lake Michigan close to the great South Park 

10 minutes’ ride from the theatre and shopping district. Every comfort —cool, 
fefreshing breezes — smooth, sandy bathing beach — all summer attractions, 
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For Handsomely Mlus. Booklet address Manager, 51st Kivd, and Lake Shore, Chicago 
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OF 8) this Wonderful a  Daerols Marine Engine 


30 Day $ ” Trial ie he engine for 30 daya. 


ou are not fully @atis 
fied, re ra it and we will promptly refund w!! 
money paid us. Demonstrator Ageuts 
wanted in every boating commun 
ber. nen ia} wholesale price on first 
outfit sole Single cylinde r § Y 
Ever Offer. Double cylinder. & Dh. p « Ang 
Fewest moving parts of Wh. p. Thoroughly tested ie f ” 
any practical . §F shipme nt. Comes to you ¢ 
the market. [ with boat fittings and ready an 
plicated or liable to get . Write ro D free catalog, testimonials 
out of orde Fie aly t three the greatest pro 
moving parts. long anty ever offered. 
plastic white bronze bear. an boat fro mM cunoe to 
ings. Vanadium cruiser ‘Alen Gat road tr cer. All 
crankshaft. Adjustable Jaizesin stock. Write tod: ty ferour 
steel connecting rod. A!! bearing surfaces ground. wonderful demonstrator offer, 
French gray iron castings. Water proof ignition DETROIT ENGINE WORKS 
system. uns at any speed from trolling to racing 1332 Jefferson Ave. Detroit, Mich, 


YOU ARE E ONL 
of the engine maa its merits. 25,000 sut- 
isfied users. Material and workmanship 
guaranteed for five years. 


Greatest Engi 
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number of their friends. 


The test of a 
magazine's merit 


is that its readers tell their fnends about it. 


Have you sent a list > 


Here is the way: 


Simply send us the names and addresses ot the people 
whom you think will be interested and we will do the rest. 
An accurate record of all names received in this manner 
will be kept, and for each new subscription we get from 
any list we will extend the subscription of the person who 
sent us the list for four months. 
new subscriptions from any one list the subscription of the 
person who sent us the list will be extended for a full year. 


We recently asked our subscribers to send us the names 
of those whom they believed the Scientific American would 
interest, and we are gratified to find that so many of our 


subscribers believe that its merits will appeal to such a large 
If not, 


Thus if we receive three 


Of course you may send as many names as you wish, the 
greater the number of names you send the larger the number 
of subscriptions we will probably receive and the longer the 
period for which your own subscription will be renewed. 


Be careful to write the names and addresses plainly and 
don’t fail to put your own name and the address at which you 
are receiving the Scientific American on each list you send. 

Address all lists to Circulation Department, Scientific 
American, 361 Broadway, New York. 
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Transportation facilities and civilization 
go side by side—a people's means for 
getting about give a pretty good line on 
their development in other regards. For 
this reason, among others, we are de- 
voting the greater part of the June mid- 
month number of the Scientific Ameri- 
can to the story of that marvelous net- 
work of railroads, which, during the 
past three-quarters of a century, has 
been woven over the face of the United 
States and Canada. 

In bygone years, there was much cause 
for ihe hostility of the public to the 


public carriers ; but conditions have now 
changed for the better. To-day there 
is no reason why the public and the 
railroads should not settle down into an 
attitude of friendly co-operation. This, 
at least, is the conviction of the Scientific 
American, and it is shared by Mr. W. 
C. Brown, President of the New York 
Central and Hudson River Railroad, 
who will contribute a characteristically 
clear and forceful article on this subject. 


One-half of the railroads of the world 
are to be found in the United States, 
and, as usual, we have stamped our 
individuality strongly upon them. The 
most picturesque and romantic element 
in our system is the half dozen great 
transcontinental routes, which span that 
wonderful stretch of plain and mountain 
that lies between the Mississippi River 
and the Pacific. The story of the trans- 
continental roads will be told by Mr. 
William E. Hooper, Associate Editor 
of the Railway Age Gazette. 

Let it be understood that the above 
articles will be matter additional to the 
regular paper, which will contain the 
usual editorial, aviation, science abstracts, 


inventor's and other weekly: depart-’ 


ments. 








Send for this book 


and full particulars about 
Marck Twain's Works 


It will cost you nothing 
You are invited to 
use this coupon 
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What the Louisville “ Times” 
says of this 


“Mews. Harner & Brothers, of 
New York, have issued a delightful 
little booklet im exploitation of the 
Author's National Eases of Mark 
Twam eviitled, "Little Stories 
About Mark Twain,” ornamented 
with an unusually fine photographic 
dlustranen of the beloved Amencan 
humortst Thirty-odd pages are 
devoted t remarks of the famous 
man which commemorate his 
eternal youth. The publishers 
are offering at half price 
these writings and on the 
installment plan y 












Herper 
& Brothers 
Franklin Square 
New York City 


Please send without cost 
to me “ Little Stones 
About Mark Twain “™ and 
particulars about the Author's 
National ~ “tion of Mark 
wain's*. rks S. A. 6-10 








MARK TWAIN’S WORKS at 


25 VOLUMES . 
the 


1 
2 


former Price 


The humor, the philosophy, the humanity, 


the gentle kindness of Mark Twain counter- 
act the strain of our intense American life. 


Every American Needs His 


Mark Twain. 


Because 

His great books afford the relaxation which is absolutely neces 
sary for every busy man and woman. 

Because 

They make one realize the joy of living. 

Bec ause 

They keep a keen edge on one’s faculties. 

Because 


These 25 volumes include the best travel books published 
with most entertain:ng descriptions ot places of interest all over 


the world. 

Because 

They are wonderful character builders ; they stand for straight- 
forw ardnes: " honesty and sincerity 

Because 


They enable one to make Mark Twain's intimate knowledge 
of human nature and knowledge of life part of one’s mental 


equipment—for all time. 


Be ause 


They afford the best way—short of years of experience—to 
learn these things which are real. One may benefit by the 
author's nich experience—use his powers of observation—learn 


human nature through his pages. 


Bex ause 


The reading of his books will give one more genuine pleasure, 


and more real, intellectual enjoyment than 


money can buy . 


Bec ause 


anything else 


The new Author's National Edition of his works makes it 


possible for 7 now to secure 


"* 5 Price 


All Mark Twain’s Works 


1 the former 








JUST PUBLISHED :#* A New and Authoritative Book 








MONOPLANES 
and BIPLANES 


THEIR DESIGN, CONSTRUCTION & OPERATION 


The Application of Aerodynamic Theory, with 
a Complete Description and Compar- 
ison of the Notable Types 


By GROVER CLEVELAND LOENING, B.Sc., A.M., C. E. 


CRITICISMS 


“The first treatise upon aviation which we 
have seen which may be styled really com- 
plete, .0<< Actual aeroplane designing is the 
central theme of the volume. ... . The promi- 
nent types are exhaustively compared... .. 
The illustrations are a notable feature.” 


—Rochester, N. Y., Chronicle. 


“A very complete account of the theory of 
heavier than air flying machines with a technical 
description of nearly all the present types of 
aeroplanes. .... Presents in compact shape 
the substance of aerodynamic theory... . . 
Easily comprehensible to the reader who can 
concentrate his attention. ... . It is the most 
scientific popular book on the aeroplane that 
we have come across so far.” 


—New York Sun. 


“Many writers have failed to realize the 
demand which exists for aero literature in 
which mathematical deductions are a necessary 
but not predominant part of a comprehensive 
exposition of the entire subject. For a writer 
to steer a straight course between the mazes 
of trigonometry on the one hand, and the 
superhcialities of mere discussion in a popular 
vein on the other is to accomplish what can 
b= done only by one who is himself a thorough 
student in the finer details, but who can 
sufficiently divorce himself from the mathe- 
matical atmosphere as to present the whole 
subject from a broad standpoint, making it 
readily intelligible and informative to the less 
erudite seeker after knowledge.” 

—Phila. Inquirer. 


“Students learned in aerodynamics and 
laymen ordinarily interested in aviation will 
find equal delight in reading ‘ Monoplanes and 
Biplanes.’ The book is a welcome addition 
to the libraries of those who have realized the 
future of aerial navigation, and desire a work 
treating solely of the heavier than air machines 
written by an acknowledged expert and with 
no hobbies hidden in the discussion.” 

—Boston Journal. 


“ While enthusiastic in his interest as becomes 
one who has written so superb a volume, Mr. 
Loening is also rigidly accurate as the most 
exacting scientist could demand. Here is a 
work which is at once a history and textbook 
which may be depended upon for everything 
that is within the range of actual knowledge. 
To say that ‘Monoplanes and Biplanes’ is 
at once new and authoritative with reference 
to the entire subject and that it is practicat in 
the highest degree is the just praise due to 
this volume.”—Buffalo News. 

“Mr. Loening has written, in fact, for the 
man who wishes to apply practically the 
experience that has aul been gained.” 

—New York Times. 


12mo. (6x8'4 inches) 340 Pages, 278 Illustrations. 
Attractively bound in cloth. 
Price $2.50 net, postpaid 


An illustrated descriptive circular 
will be sent free on application. 


MUNN & COMPANY Inc. Publishers 
361 Broadway New York 
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is proved by their employment in hundreds of locomotives 
now giving superior efficiency in the hardest kinds of 
service. ‘Twenty-four engines of the Mallet-Compound 
tvpe as illustrated on this page have just been finished 
by the American Locomotive Company. 

Starting at the foundation, these engines are built on 
Vanadium Cast Steel Frames, because such Castings have 
the strength of carbon steel forgings and possess wonder- 
ful dynamic qualities. Similar castings have been bent 
by repeated blows from heavy weights dropped from 
heights sufficient to produce the immediate fracture of 
castings made without Vanadium. The cylinders of 
these engines are Vanadium Cast Iron. 

The driving axles are forged Vanadium steel, the 
average physical qualities of which are: Elastic limit, 
80,730 Ibs. ; ultimate strength, 108,210 lbs.; elongation 
in 2 in., 22.2%; Reduction, 60%. With these physical 
qualities, test axles have been bent cold through 180° 
without any sign of fracture or deterioration. 
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Passenger | erminal 
Chicago 
Chicago & North Western Railway 


All trains of the Chicago ©& North Western 











Railway now arrive at and depart from the new 





passenger terminal, 






Tickets sold and baggage checked to 9,500 stations 


West and Northwest of Chicago, located on 62,000 

















miles of railroad— one-fourth of the railway mileage 











of the United States, and one-eighth of the railway 






mileage of the world. 






Daily Passenger Trains 970 
Miles Operated 9,941.7 


Iline Wisconsin Michigar 
lowa Minnesota 
Nebraska North Dakota 


South Dakota Wyoming 


The Best of Everything 


A. C. JOHNSON 
Passenger T rathc Manager 


C. A. CAIRNS 
Passenger and Ticket Agent 


The Supremacy of Vanadium Steels 
































The Driving Springs, Tender Truck Springs, main 
rods, side rods, piston rods, main rod _ straps, cylinder 
bushings and valve bushings all contain Vanadium. 

Vanadium Steel isthe product of Applied Chemistry and 
Scientific Metallurgy. It is nota fad, but a fact. Properly 
made and properly treated, it increases the ton-mileage of 
every locomotive of which it forms a part; it raises the 
service-figure of every machine and every high-duty tool. 
Its applications are co-extensive with the requirements for 
the best steel that money can buy. Its commercial status 
is assured, its qualities are unquestioned, its use results 
in economy, longer life, safety and all round efficiency. 

Service considered, its cost is less than that of ordinary 
steel customarily employed. 

We want every operating official of every railroad to 
receive our monthly journal ‘‘American Vanadium 
Facts’? — limited to facts only. Subscription free. 
Descriptive booklets, tests, data and directions for 
using Vanadium steel in booklet form on_ request. 








a MINERS OF VANADIUM ORES 
VANADIUM COMPANY 

} | LARGEST PRODUCERS OF VANA- 

DIUM ALLOYS IN THE WORLD 


PITTSBURG, PENNSYLVANIA 


Summer Trips *"* 
Storied N orthwest 


@ What could be more delightful than a ‘‘Seeing 
ca’’ jaunt thr wugh the Scenic Northwest? 
g¢ a steamer trip on the Great Lakes; 
» Duluth-Superior with their great ore 
St. Paul-Minneapolis, the Minnesota 
nand the magnificent State Capitol 
me Park via Gardiner Gateway, 
entrance; to and through the 
arms and orchards of the ‘* Land 
ine, culminating in a_ period of 
e ght-seeing in Spokane, Se a, 
1a and the many other ente sin 
of Puget Sound and the ica? C 
; Vancouver, Victoria, Portland, et« 


Park t Rockie 
I Pa Ocea 


W rite 


A. M. CLELAND 
Gen’! Pas#r Agt., “oo Pacific Ry 
ST. PAUL, MIN 
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ALTHAM is the pioneer railroad watch of America 
and the first officially adopted by leading railroads 
here and abroad. For years, Waltham was the only 


Company to construct a watch movement specially designed 
for railroad purposes. 


RAILROAD watches, to pass inspection, must not only be 
time pieces of absolute mechanical precision, insensible to 
changes of temperature, climatic conditions and: varying alti- 
tudes, but made specially strong and durable for the exacting 
Railroad service. 

WALTHAM watches have stood the test of three generations 
of railroad history. For scientific accuracy they are unrivalled. 
They have been furnished to numberless scientific expedi- 
tions where time reckonings were of greatest moment, 
including those of Peary and Shackelton. They have also 
been selected by the United States, Canadian and foreign 
governments for survey and other scientific work. 





ONDERFUL automatic machinery invented at The 
Waltham Factory insures a uniformity and precision 
in the manufacture 6f small watch parts impossible 


to obtain from the most skilled hand labor of Europe. This 
is a great factor in Waltham accuracy. 


SCIENTIFIC care in the adjustment of Waltham watches 
is shown in the fact that The Waltham Factory has its own 
Astronomical observatory, equipped with transit instruments 
and sidereal clock, and maintains an independent standard 
of time corrected to the second’s fraction. 


ALL watches are not exposed to the exacting conditions of 
railroading ; but it stands to reason that watch construction 
designed to meet these severe conditions will also meet 
the needs of every-day business, professional and social life 
with highest proficiency. Waltham Colonial, Riverside 
grade, in thin exquisite models, is an ideal high grade 
watch for the man of taste. 


WALTHAM 





Waltham *‘ Vanguard.*” 


Railroad watches began with ‘‘ Crescent St.’’, for years the 
highest grade 18 size Waltham movement and still an old 
Railroad favorite. Successive improvements finally evolved 
the ‘‘Vanguard’’—the foremost railroad watch in the world. 


VANGUARD : Strength, solidity and simplicity distinguish this famous 
model. While the frame of the ordinary watch movement is composed of 
seven parts, The Vanguard has but four. Other points of superiority 
are: the location and protected condition of the balance wheel; the use 
of the double roller, whereby escapement friction is reduced; the manner 
of securing the jewel pin inthe impulse roller; the improved steel tempered 
safety barrel which secures the train of the watch against dangers otherwise 
likely to arise from the breaking of the mainspring. ‘The Vanguard is made 
with 19, 21 and 23 selected diamond, fine ruby and sapphire jewels ; is 
adjusted to temperature, isochronism and five positions. 


CRESCENT ST. is a solid nickel movement and is made with 19 and 21 
fine ruby jewels ; adjusted to temperature, isochronism and five positions. 


“It's Time You Owned a Waltham.’’ 


Send for descriptive booklet. Then consult your Jeweler. 


WALTHAM WATCH COMPANY, WALTHAM, MASS. 


Waltham “‘Crescent St.”* 
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Electricity Assisting the Traveller 


The many comforts as well as the speed and the safety of travel in 1911 are \ 
closely and yet inconspicuously allied with the applications of electricity. \\ 
In fact, the average traveller is not always aware of the source of the \ 
very improvements which his appreciation and support has encouraged. 





The steady, brilliant illumination which is 
-~ “ x supplied by current from a small steam turbine 
* Te | ‘ located on the locomotive or in the baggage car 

gives a homelike and cheerful appearance to the 


moving cars. 


IN 





Train Lighting Speed and safety have been increased by electric 
signals which are operated automatically, giving 
infallible indications of track conditions for miles 
ahead of the speeding train. 





Powerful electric locomotives are now used to 
haul steam trains through tunnels and up heavy 
grades, thus avoiding the obnoxious smoke and 
gases, at the same time increasing the speed and 
safety of journeys through mountainous country. 





Branch lines to rural communities which do 
not transact enough business to warrant the expense 
of a steam train, are now operated by the self pro- 
pelled gas-electric car. This car attracts the distant Electric locomotives on Great Northern 
as well as the local pleasure travel, thus bringing 
the community into more profitable relations with 











the larger centers. 


The general application of modern illumination 
to picturesque falls, caves, municipal buildings, 
streets and stations along the route has contributed 
largely to the increasing pleasure in travel. Elec- 
trically equipped repair shops have greatly reduced $00 ton electrically driven prese in repair shop 
the time required for repairs and have increased 
the efficiency of the system. 











jas-Electric Car B. R. P. Railroad 


The approach to a terminal city is marked by 
cleanliness, faster service and an increasing number 
of commutation trains which are made possible by 
electrical operation. 





The efficient production of power in large 
quantities by means of the steam turbine and water 
power generators contributes to the extension of 
electrification of steam lines. 





Race between steam and electric locomotives 
on New York Central 


Illumination of Niagara Falls 


Wherever the appreciation and support of the 
travelling public warrants further applications of 
electricity, the engineers and equipment of the 
largest electrical manufacturer in the world stand 
ready to assist the railroad. 





The apparatus shown on this page constitutes 
only a small part of the steam railroad equipment 


which is made by the —— 7 \\ 
» \\\ 
Electric train on the Pennsylvania Railroad \ 





®ailway Power House, New York Central 


General Electric Company 


Largest Electrical Manufacturer in the World \ 





Principal Office: Sales Offices in 
Schenectady, N. Y. All Large Cities 
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